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Seasonal Variations in Semen Quality of
Ossimi and Rahmani Rams ,
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Cairo, Egypt.

r["RI_ATaS described here aimed to investigate scasonal MTuctuations i
£ semen quality of Ossimi and Rahmani rams. Nine rams 2 to 4 years.
old {five Ossimi and four Rahmani) were derived from the orig-
inal flock of this department and were being trained for artificiak
semen collection. The investigation period comprised four equal
intervals of one month cach as follows : October { autumn %
January (winter). April (spring) and July (summer). During the-
investigation intervals, semen was collected regularly 3 times/
week/ram. A total of B49 egjaculates was investigated. Semen
gjaculates were tested for volume, advanced motility, pH, sperm --
cell concentrationfmm?® and methylene blue reduction time (MBRT ).

Data of the combined breeding groups show that the overal
means for seminal attributes mentioned earlier were 0.5340.04
ml, 68.04+2.0, 6.854+ 0.03..3.98 + 0,23 x10% sperm-cell / mm®
and 3.6140 .46 min, respectively . FExcluding semen reaction
breed of ram affected investigated seminal characters non-significa-
ntly, Difference between breeds in semen reaction (0.04),
however is significant, (P<-05) yet biologically is negligible.

Comparing semen characteristics of the two successive ejaculates,
semen of the second cjaculate was smaller in volume, higher in
motility and its reaction was very closer to neutrality, otherwisc,.
semen characteristics of the two ejaculales were significantly not
different, Moreover sperim out put of the second ejaculate (1.84 3 102
sperm cell [ ejaculate ) fell within the normal range of high quality
semen.,

Tested rams, however, are continuous breeding, vet seasonalk
vatiations in semen charateristics were observed. The best quality
semen was that of the summer (volume, 0. 7040, 02 ml; motility
69.741.0 pH, 6.72-40.02; sperm concentration,4. 5340, 11 3 10
sperm- cell and MBRT, 2.484-0.21 min. and the poorest quality
semen was of the winter (volume. 0, 3440, 02 ml; motility, 56,9+
0.9; pH, 6.56+40,02; sperm concentration, 2.47+0.10 % 10
sperme-cell/mm® and MBRT, 6. 19-4-0, 24 min). Differences between:
means of the two seasons for atl seminal characters are all significant
(P <-0.01).

The sperm output of vams during aulumn (2. 85 x 10 sper-celi/:
ciaculate’) and spring (2.03 % 10 sperm-cell/ejaculate), however,
was significantly (P < .0.01) lower than that of summer but excelled
that of the winter. Seminal discharge of these two seasons was:
judged, according to the standard indices of semen characteristics,,
to be of good guality.
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There have been very few experiments in which variations in semen quality
~of local breeds of sheep have been investigated. Hafez et al. (1955) working
with Ossimi and Rahmani rams, claimed that the highest semen guality was
that of spring and autumn, while semen of the summer was of inferior quality.
FEl-Gamal (1973) noticed obvious deterioration in semen characteristics of Ossuai
rams during summer. Thus, conclusion drawn from these researches suggests
that summer of this country is associated with the production of inferior quality
ram semen. This situation is certainly untolerable that is because the active
mating season of Ossimi and Rahmani sheep occurs in swmmer.  Logically,
trials described here were being conducted to re-investigate scasonal changes
in semen quality of Ossimi and Rahmani rams. Utmost attention will be given
to minimize possible sources of variation of semen quality.

Material and Methods

A. Location of observation animals accomodation and [eeding
i ]

Nine fat-tail rams 2 to 4 years old, five Ossimi and four Rahmani, were
derived from the original flock of the experimental station of this department.
All rams were healthy and clinically free of external and internal parasites.
Palpation revealed that their external genitalia were typically normal. The
testicular tone was glandular, all epididymal regions were present, both testic-
les were almost equal in size and movéd frecly up and down within the serotal
pouches,  Copulatory patterns for all tested rams, at the beginning of the trials,
were judged to be normal. '

Animals were penned in two neighbouring semi-open compartments and
were being exposed to the natural photoperiod. They were not permitted to
graze, nevertheless, they were left free in open backyards for a considerable time
f the day. Intentional exercise, however, was not practiced.  Rams were
shorn twice a year in April and September.

During the period from January through May, rams were lot-fed on ber-
seem (Trifolium alexandrinum), rice straw and co-op feed, while during the
rest of the year they were allowed dicts composed of the latter two ingredie-
nts. Feed allowances were calculated according to the standards  of  this
department. _

B. Semen collection and semen quality tests

Prior to the onset of trials, rams were trained to mount anestrous ewe,
thereafter, they were not exposed to ewes except at the time of collection.
Semen collection was conducted outdoors and was made by the means of 2
short type artificial vagina. Its internal temperature at the time of collection

“was kept in the range of 41°-44°. Sterile inner linar and collecting tube were
used at each collection. FEach ram was scheduled for collection three times
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2 week at equal intervals and at each collection two successive ejaculates were
separately obtained.  Throughout the course of the study, time and place of
collection and collector were not changed. Moreover, attention was given to
protect semen ejaculates from cold shock and direct light,
Lhe nvestigation period comprised four equal intervals representing rhe
iour scasons of the year as follows :
antumn : October, 1974,
winter : January, 1975,
spring @ April, 1975,
summer @ July, 1974,
Aflter ca(:{;"]){:t‘iod of sexual rest and just before. intervals of semen inves-
tigation, semen was collected and ignored. Therefore, subsequent collection
vas scheduled according to the collection intervals statéd carlier. When the
act of ejaculation was not complete, seminal discharge was excluded, otherwise,
semen was transferred immediatly to the laboratory and was subjected to’ the
iollowing tests '

Volume

Measured directlly in ml and to the nearest 0.1 ml using o trasparent
calibrated tube.
Percentage of progressively motile sperms

Estimated on a microscope stage incubator at 38° under the high power
(400 x). The percentage scale used was between () and 100, Normal physio-
logical saline was used for dilution.

Hydrogen-ion concentralion

Measured by using pll comparative indicator, ranging from 6.0 to 7.5
with 0.3 grades (Reagencio Phan, Czechoslovalkia, TP-6-0068-013-57).

Methylene blue reduction time )

Listimated by using the method adopted by Herman and ‘Madden (1953),
Fjaculates of (L3 ml or less were not tested.

Sperm-cell concentration

Hemocytometric counts of diluted semen (1 : 500) were obtained using
the technique described by Herman and Madden (1953).

G, Statistical procedures

Since the number of animals in the two breeding groups were not equal.
Unweighted means solution (Snedecor and Cochran 1968) was used to analyze
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¢he effect of breed, sequence of ejaculation, season of the year and the interac-
tion between them on different seminal traits. Duncan’s multiple range tests
(Duncan, 1955) were done to detect differences performed between paus ol
means.

Results

Ejaculate volume

Results appeared in Table 1 show that the overall mean ejaculate volume
was 0.53 +0.4 ml and means of the character for Ossimi and Rahmani rams
were 0.53 +0.02 ml and 0.54 +0.02 ml, respectively. The ANOVA revealed
that breed influence on the character was not significant (Table 6). The first
ejaculate (0.60 + 0.02 ml) was significantly (P < 0.01) larger in volume than
the second ejaculate (0.474 0.03 ml). This finding is valid for Ossimi (0.62 +
0.02 ml vs, 044+ 0.02 ml)and Rahmani (0.5{4 0G.02 vs. 1U.50 40.02 ml) rams.
In the former breed; the volume of the second ejaculate accounted for 71.0%.
that of the first, while in the latter breed the percentage was 86.2%-. Diife-
rence (15.29) was statistically significant (P <2 0.01).

Scason of the year exerted a significant (P < 0.01) effect on ejaculate
olume, being 0.70 +0.02 ml in summer, 062 +0.03 ml in autumn, 0.47 4
0.02 ml in spring and 0.34 + 0.02 ml in winter. Duncan’s multiple range-
test revealed significant differences between all pairwise seasons. The mterac-
tion between season and breed was also significant (P< 0.01).  In Ossimi,.
average ejaculate volume in autamn (0.674 0.01mb) and winter (0.384 0.01
ml) was higher than the corresponding valucs ol the two scasons for Rahmani
(Table 1). The combined data of the two hreeding groups show that the des-
crepancy between the first and the second ejaculates was high in summer and
autumn than it was in other seasons of the year. Duncan’s test indicated that.
volume differences between the two successive ejaculates for all pairwise sea-
sons were significant (P < 0.01).

Sperm-cell concentration [mm’

The overall mean sperm-cell concentration/mm? was 3.98 4 0.23 X 10%

cell (Table 2). Means of the character for Ossimi (402 + (.15 X 10" cell) and
Rahmani (3.9440.18 x 10° cell) were statistically not different, thus breed
was without significant contribution to the character. Similary, sequence of
ejaculation alfected the trait non-significantly (Table 6). Also, the ANOV.A,

between breed and sequence of ejaculation lacked significance.  The ANOVA,
however, revealed highly significant (P < 0,01) differences among seasons.

Starting from spring through autumn, a gradual increase in sperm-cell couits,
was noticed. The lowest counts were recorded for winter. Duncan’s tst -
dicated that difference in sperm-cell counts between sammer (4.53 + 0.11 X

106 cell) and autumn (4604 0.11 x 10° cell) was not significant, otherwise, alll
seasons differed significantly (P < 0.01) from each other.
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Seasonal influence on sperm-cell counts in the two breeding groups wias
different.  This was shown by the highly significant (P < 0.01) breea | season
mteraction.  In Owssimi, sperm counts of the winter (2.84-+0.07  10° cell) and
spring (£.50 4 0.08 x 10° cell) were signilicantly (P<0.01) higher than the
corresponding values of Rahmani. The reverse is correct for autumn as counts
of Ossimi (4.2740.07 | 10° cell} were significantly lower (P < 0.01) than those
for Rahmam (4.92 4 0.08 > 10% cell). In sumnmer, means of the character {or
the two breeding groups differed non-mgnlfmdntlv There was a signilicant
(P <0.01) interaction between season and sequence of ejaculation on sperm con-
centration/mmy,.  First ejaculate sperm counts in  winter and autumn were
significantly lower than those of the second ejaculate of the same
scasons.  In spring and summer, sperm counts of the first cjaculate  were
higher than those of the sccond ejaculate.  Difference in spring  was only
significant and in summer it was highly significant.

Advanced motiity

The overall mean percentage of advanced mn‘:tility was 68.04-2.0.  The
smeans for Ossimi and Rahmani rams were 68.1 + 1.3 and 67.9 4- 1.6 (Table 3).
Ditference between means of the two br(*(,dmg groups was not significant. The
percentage o progressively motile sperms in the first ejaculate (B64%) was
significantly (P < 0.01) lower than that of the second ejaculate {69.6%). Ad-
vanced motility percentage was high in avtumn (742 -+ 1.0%) and obviously
low in the winter (569 4 1.067). Values of spring and summer were 71.4
1.2 and 69.9 +1.09% Duncan’s test indicated that difference between all pair-
wize seasons are significant. Possible interactions of variables considered hese
did not nfluence the chasacter significantly (Table 6).

Methylene blue reduction time (MBRT)

The overall average time required for the complete reduction of the colour
of methylene blue was 3.61 4- 0.46 min (Table 4). Breed, sequence  of eja
culation and the interaction between them did not exert any significant effect
on the character. Secason of the vear, however, was shown to influence the
character significantly (P < (L.01). The shortest reduction time was that of
spring (2.30 + 0.25 min) and summer (248 X 0.21 min}, while the longest
was that of the winter (6,19 4+ 0.24 min). Autumn’s cstimate (3464 0.21
min) was of intermediate value between summer and winter. The interactions
between breed | season and season x sequence of efnculation were non-signi-
Leant.

Semen reaction

The combined data of both breeding groups show that semen reaction was
very close to neatral (6.85 + 0.03). Values for Ossimi (6.834 0.02) and Rah-
mani (6.87 4-0.02), however are very close but differ significantly (P < 0.03).
"The reaction of the first ejaculate (6.80 + 0.02) was slightly lower than that
-of the second cjaculate (6.89 + 0.02), yet, difference between the means was
significant (P 0.01). The ANOVA revealed highly significant (P < 0.01}
dilferences among seasonal groups. Semen reaction in winter was 696 + 0.02,
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decreased gradually till became minimal in summer. In autumn, semen reac-
tion restored its high value of the winter (Table 5). Duncan’s test indicated
that difference between autumn and winter  was not significant, otherwise,
values of any pair of seasons differ significantly (P <7 0.01). Semen rcaction
was shown to be influenced by the interaction between season and breed (Table
6). In autuimm and summer, semen reaction {or Ossimi vams was significantly
higher (I < 0.01) than that for Rahmam and the reverse 15 correct for winter
and spring.

Discussion

It is intentionally planned to discuss the basic conclusions that receive the
support of the present data. Conclusions appear debatable, for one reason or
another, were left without discussion. Tor instance, the significantly longer
MBR'T of the winter could be due to a lower dehydrogenase activity of sperm-
cells but possibly could be attributed to ans interference with the normal pro-
cess of breakdown or resynthesis of ATP such as cold shock.  Measurements
were taken to protect semen against cold shock may not be satislactory.  Simi-
larly, it could not be outlined with certainty. whether the lower sperm output
in this particular season was to a lower spermatogenic activity or resulted
from a relatively less effective sympathetic impulses of ejaculation. These is-
sues and many others were not considered in the present discussion.

Ouverall means

The overall mean ejaculate volume reported here (L33 4 0.04 ml ) is smaller
than volumes reported by other fat-tail rams investigators of this locality
(Hafez ef al, 1955; El-Mikkawi et al., 1967; Ll-Chahidi, 1973 and El-Gamal,
1975). None of these investigators did practice the intensive semen collection
done here (25 c¢jaculate/ram/month). Their values were calculated on the
basis of one ejaculate every 3 to 10 days. The system of collection adopted
here approximated the usual frequency of breeding during the active mating
season (about 6 weeks) where the ram is assigned to join 35 - 50 cwes/season,

Obvious decrease in cjaculate volume ol the present study could be explained
on dietary basis, as it is claimed that feeding progranune of this study was below
convential.  Thus, rams, unitentionally, were being underfed. Research is in
progress to investigate this possibility.  Mann (1969) mentioned that underfeed-
ing of mature males seemed not to influence the normal spermatogenic func-
tions of the testicles but it did affect the functions of the accessory sex glands.

Sperm-cell  concentration/mm® in the present study (3.98 + 0.23 » 109}
was very close to estimates elaborated by Hafez et @f. {1955) and El-Chahidi
(1973), Nevertheless, the present  estimate is obyiously higher than values
reported by El-Mikkawi et al. (1967) and El-Gamal (1973).  All authors
were working with fat-tail rams. It should be mentioned that the overall
mean of the character, given here, fell within the normal range (2-5 X 10
cell/mm?) reported for the species (Mann, 19645].

igypt. J. Anim. Prod. 17, No. 2 (1977)
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Semen reaction of the two breeding groups is very close to ncutral and
ithe overall mean reported here (6.85 + 0.03) is very close to that (6.90},
reviewed by White (1958) for several breeds sheep. El-Gamal (1975) gave a
lower estimate of 6.61 for Ossimi rams. In rams and bulls, pll should be
‘measured immediately after collection and any delay is accompanied by a drop in
semen reaction due to accumulation of lactic acid. )

The overall average MBRT was 3.61 { 0.46 min. This figure was higher
ithan estimates reported for {at-tail rams of this locality (l-Mikkawi et al.,
‘1967, El-Chahidi, 1973 and EFl-Gamal, 1975). Existing differences in MBRT
are to a great extent, due to differences in techniques adopted. In the present
study, the test was proved to be sensible to variations in semen density and
motility,  Thus, indicating that the test was measuring the dehydrogenase
activity of sperm-cells, Moreover, time to complete decolorization was only
considered.

The overall mean of advanced motility (68.0 F 2.0) is considered normal. Most
semen  of good quality will not routinely contain more than 70% progres-
sively motile sperms. the only exception to that is the dog semen which normally
contains  about 80%% advanced meotile sperms  (Foote and  Trimberger,
1968). '
Breed effect

Excluding semen reaction, breed of ram was shown to influence all the
investigated seminal attributes non-signilicantly. That is to say scmen quality
of Ossimi and Rahmani rams was not different,  This conclusion is in
accordance with that reached by Smyth and Gordon (1967), Land (1969),
Sahni and Roy (1972) and El-Gamal (1975). Al reported that breed of ram
is without signilicant contribution to semen quality. It was noticed, however ,
that individual rams within breeds vary widely in most of the investigated
seminal characters. The same conclusion was drawn [rom the researches of
Ortavant ef al. (1948), Hafex ct al. (1935 and Sahni and Roy (1969). Thus,
the picture depicted is that variations in semen charateristics within the two
tested breeds of rams, under this locality, are much more important than those
between breeds. )

Semen reaction of Rahmani rams was significantly (P 0.05) higher
than that of Ossimi, but the difference between pH means (0.04) 1s actually
negligible when considering the sensitivityof the pHmeasure and the biological

significance of the test.

The effect of sequence of ejaculation
Coomparing seminal characteristics of the
volume of the second ejaculate was smaller (78.3
(the finding is correct for mass and advanced motility) and the
closer to neutrality, otherwise, semen characteristics of
The total sperm counts of

two successive ejaculates, semen
% of the first). motlity rating

was higher
pH was comparatively
the two ejaculates are statistically not different.
“the second ejaculate (1.84 % 10° cell/ ejaculate) is even higher than the lower
Yimit of the character for  high quality ram semen (Foote and Trimbereer,
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1968). Thus small ejaculate volume is not harmful unless if accompanied
by low sperm concentration, it lowers the total number of sperms available below
desirable limits. From the hiological point of view, the semen from the two-
successive ejaculates was of high quality.

Season ¢ffect

Data clearly show that Ossimi and Rahmani rams arc continuous breeding
as they are capable of producing semen all the year around. Seasonal

fluctuations in semen characteristics, -however, are observed.  The highest
spermatogenic output: was recorded in summer (3.17 X 10? cell/ejaculate) and
the lowest was that of the winter (0.84 X 10" cell/cjaculate).  The former

season is characterized by the longest -day (13.6 hr), the highest average
ambient temperature(27.1°) and less availability of green fodder. In winter, the:
day length is shorter (10,6hr), average temperature is the lowest (13.4¢ hr) and.
green fodder is available. FEventhough, semen of the best quality ; as
judged byseminal tests tried here, was obtained in summer, meanwhile, semen
of inferior quality was associated with the winter.

The ram of the temperate arcas of the world retain a certain degree of
fertility throughout the whole year, but in many eases fertility is curtailed
during the spring and summer months. During summer, seminal degeneration
may be severe enough that it causes temporary summer sterility (Moule, 1936;
Dutt and Simpson, 1957; Loggins ¢t e, 1964 and Sahni and Roy, 1967).
Two exteroceptive stimuli are usually considered in discussing season influence
upon semen . quality of rams. These are light and ambient temperature.
Cloncerning the role of light some investigators (McDonald, 1961 ; Bruckner
and Bauver, 1972 and Jackson and Williams, 1973) do believe that day length
is the most important stimulus related to fluctuations of semen characteristics
in the ram. Testicular weight, number of testicular and epididymal spermat-
ozoa, ejaculate volume, sperm concentration and total number of sperms/ejac-
ulate were greater during periods of short day length (Ortavant, 1956). Fowler
(1962), working with ram semen, was able to show that increasing the natural day
length by the administration of artificial light was agamst semen quality of
rams. In this species it is claimed that 12 hr daily illumivation gave optimal
stimulus to sepermatogenesis (Ortavant, 1952). 1t should be mentioned however
that experiments  of light effect were conducted without controlling other
exteroceptive stimuli known to be involved in semen production and characte-
ristics. Possibley for this reason Clege and Ganong (1969) believe that the
influence of light duration upon semen characteristics in the ram has not yet been:

ruled out.

Some authors have suggested that the deterioration of ram semen during
summer of the temperate localities is due to high ambient temperatures
This concept receives a rather strong experimental support. Scmen from rams
maintained at 45-48°F during summer has a better quality than that of
animals kept under uncontrolled environment (Dutt and Bush, 1955 and Dutt
and Simpson, 1957). Shearing of rams results in lower rectal temperature..
was shown to improve conception rates (Dutt and Hamm, 1957).
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TABLE 1. Theeflect of breed, sequence of ejaculation and season of the year on ejaculate volume {ml) -

_ |
_ Ossimi Rams Rahmani Rams | Overall

2 | _ - . _ ) B R .
i CEgow | E | Eh | omem o owm | om | e,
> - ] _ ) | — o |i| D I W, VE—
e | _ 7
= | | | |
= All L 0 1006240.02 0.4440.02  0.532£0.02 | 0.58+0.02 0.5040.02 7 0.54+0.03 | 0,60-40.,02 |0.47,40.03 0.5340.04

" | | |

seasons . | (263) (246) {509) 7 (181) (155) | (340} {444) (405) | (849)

Winter. . |0.44-40.03 | 0.334+0.02 0.3820.01 7 0.314-0.02 | 0.2940.02 | 0.3040.01  0.370.01 0.3140.01 | 0.34£0.02

SEMIN

| (66) 6D | (129) “ (49} (37) | (86) (115) (100) (215)
o | |
‘ | | | |
= Spring . 0.5140,03 | 0.3930.02 | 0.45-40.01 0.49+0.02 | 0.48:£0.03 | 0.4940.01 | 0.50=:0.01 0.4340.01 | 0.47--0,02
= { 69 { 63) (132y 57y | (42) @) | (1200 | (109) (225)
: | | | | |
= Summer .| 0.70-+0.04  0.51-£0.02 | 0.614£0.01 | 0.83:4+0.04 | 0.7640.04 | 0.80--0.02.| 0.760.01 | G.63£0.01 6.70:£0.02
m_ | ( 60) (54 | (114) (32) (33) (65) (92) CE T )
z | | |
" Autumn . 0.81+0.03 | 0.532:0.03  0.6720.01 | 0.6840.04 | 0.44:0.02 7 0.56-=0.01 | 0.7440.01 | 0.48-£0.01 | 0.62-40.03
“ (68) _ { 66) a4 | (49) (47) | (96) _ 117 (113) (230)
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Ei; = thefirsi ejaculate and — the second gjacutate.

Number of ejaculates is given in parenthesis,
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TABLE 3. The effect of breed, sequence of ejaculation and season of the vesr an the percentuse of progressively motile

Spersmi.

Seasomm

Ossimi Rams

Ei,

Rahmani Rams

ASONAL VARIATIONS IN SEMEN QUALITY

=
T
i

SF

All .

Seasons .

|

Winter | 56.4+1.4

Spring . 69 .1-+1.3

Summer

Autumn

69.540.9
(154)

60.74+1.7

(43)

71.941.6

29

71.0=1 .4

(39)

ﬁ 74.5+1.48

(13)

(119) 7 (104)

75.041.5

(29)

67.9+1.6

(223)

55,3407

(72)

7117402

(40)

69.1-+0.8
{33)

| 153407

(58)

68.042.0
(547)

56,2409
(1a1)

(137)

742410

(146)

Ej, = first elaculate and Ei, = second ejacylale
Number of ejaculates is given in parenthesis.
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TABLE 5.

Semen reaciion as mfHuenced by breed, of ram, segence of ejaculation and season of the year.
_

SEASONAL

Season

All

Seasons

Winter-

Autumn m.@_wl.o.:m

67900

(60 {343

L B8 (66}

| 7.0340.03

2 6.7540.01 %m,aH:_S

6.964.0.01

i (134) _

6.91+0.03

(49)

6.734:0.03

(3

Ll

4

6984003

(47)

{¥ssimi ! Kabhmani
(= A | U S
Ej, i Ej, bFi T zi, Ei, Ej, _ Fi+ Ej,
_ _
| 6.7840,01 | 6.88+0.01 _m.ﬁq..f.p_.cw 6.8340.02| 6.90+0.02 | 6.8740.02
(263) (246) _f 509 | asn | (59 (340)
: " |
6.81--0.62 | 6.93:60.05 | 6.8740.01 | 7.0140.04 7.08:0.04 | 7.04-:0.01
e 6 | (19) 7 oy L oam (36)
_ _ |
_
S 7540 02 | 6.7940.02 | 6.7540,01 7 6.75-40.03 | 6.83:0.03 | 6.80+0.0;
(69 (63) g 122)| - - (93)
| !
|

6.,94-1-0.0]

(96}

Overail
Ejf _. B, | 4B,
-| —
6.80:0.02 | m._ﬁw?ﬁ_ 6.8540.03
way | s | (349)
i _
6.9140.01  7.00::0.01| 6.964:0.2
(115) 00y | @13
|
6754001 | &.8120.01 | 6.78-+0.01
(120) (105) (225)
6.76-£0.01 | 6.7240.02
(&7) - (179)
6.90+0.01 i.oow_o.o_ 6.95-4-0.01
(1n | (113) (230)
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TABLE 6. Meansquares for different sources oi variation for different s.ming! characters.

‘Source of | Vol /Ej. | Spermsimm® | Motility MBRT | pH
B i T A
Season (S) 0.1011%% 4 1090% 23] 73% | 9636~ | 0.0607%*
{EiaculareNo (ED 0.0655%% | 0 0496NS ‘ 4155 | 6INS  0.0291+
Breed (B) . 0.0002NS 0 0286NS 0.2NS | 0.5NS | 0 0050%
B x Fi 0.0088%* | 0,0723NS = 0.5NS ‘ 2.2NS ! 0. 0009NS
B xS | 0.0184%% | 0.3545%% ‘ S.9NS | 10.7Ns | 0.01017%
S Bl | 0.0080% | 0.2141%+  1.8NS ‘ 6.NS | 0.0004NS
SXBXEj |  0.0003NS | 0.0128NS | 2.4NS | 4739 4%+ i 0.000INS

#% Significan 1a t1 9, level,

* Sigaificant a1 5% level,
NS Non-significant.

More direct evidence for the deleterious influence of high ambient tempera-
tures on semen characteristics was introduced by serotal insulation (Moule and
Waites, 1963 ; Braden and Matteer, 1970 and Glover 1955 and 1956) or direct
exposure of rams to elevated temperatures (Dutt and Tamm, 1957 and Siuith,
1971).

The present findings, indicating that the best quality semen was that of
the summer, could not be explained on the bhasis of the rescarches discussed
carlier. In the present work, the period of the highest ambient temperature
and the longest daylight hr is related to the best semoen quality andeice versa.

The sperm output of rams during autumn (2.85 X 107 cell/ejaculate) and
spring (2.03X107cell fejaculate), however/is significantly (P < 0.01) Iower than
that of the summer but it is 2.4 to 3.4 times higher than that of  the winter.
Moreover, according to the known indices, semen of these two seasons is judged
to be of good quality.
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