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ABSTRACT

The aim of this study was to control sexual agtiirit 10 mature OuledDjellalrams ranging in age beén3 and 9
years during the increasing daylight lengthperidiehé beforemating out of the breeding season). gdrameters
studied were weight, body condition scores, telticumorphometric characteristics (scrotal circuméece,
testicular length and diameter as well as the afydial tail diameter) semen and spermatozoa chariatits
(sperm volume and appearance, mass and individiggrpssive motilities, concentration, percentagétve and
abnormal sperm). A battery-operated ejaculator vias equipment employed for semen harvest. Livehteig
testicular measurements and semen collection wer®mpned fortnightly during three months (Januafgbruary
and March). The results show stability of the défe studied parameters, indicating a certain sligpbf the sexual
activity in Ouled Djellal rams. The presence ofrepatozoa, sperm quantity and quality show that akaativity in
Ouled Djellalrams decrease during the increasinglaylight length.

Keywords: Ram semen, sexual activity, testicular morphom&nyed Djellalbreed.

INTRODUCTION

In Algeria, the sheep population is the largestrahiresource of the country. It was estimated &b bdllion heads
in 2004,which almost two thirds are female of tb&lt number. [29].According to the latest statistisheep heads
reach around 20 million heads [1@uledDjellais the main dominant local breed and it represéBt of the
Algerian flock. Owing to its good characteristiosarid and semiarid region, it has been introductsneighboring
countries. Thus, it plays a relevant role in theneeny according to its importance and is activalyoived in the
production of red meat [20].

The problem that arises in all sheep owners ietognize males physically and behaviorally capableopulate
with ejaculation of viable, normal and fertile spatozoa and able to ensure successful fertilizafibe selection
of these rams must be accomplished through a dempieation of the reproductive tract and also aft@tection
and examination of semen at rest and in action.

The purpose of the study reported here was to abotite sexual activity during the increasing daygté in Ouled
Djellal rams selected only on the basis of purely phenotgparacteristics. Will be considered in this asilyonly
the aspects related to testicular size and thetimidve and qualitative characteristics of semeamvhsted from
OuledDjellalrams during the non-breeding season of seasorad®(danuary, February and March).
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MATERIALS AND METHODS

The study was carried out at the Technical Ingtitftlivestock farm (ITELV AinM'lila, Algeria), whah is located
in the semi-arid area at an altitude of 678 m alsmeelevel, latitude 35 ° 52 'N and longitude 7E.6

A total of 10 intactOuled Djellatams with previous breeding experience, aged betv@eand 9 years was used.
They were raised together under the same managemdmutrition conditions and exposed to normahgea of
day length. Each ram was offered a daily rationsimg of 4 kg of barley hay and 650 g of concatetr
supplement. Water available twice daily (mornind afternoon).

Rams were not allowed contact with females, andewetroduced in the herd during the mating seagbms
mating seasons are arranged in spring: April- May autumn: October- November).

A general management protocol including dewormiagiagj internal and external parasites, vaccinasigainst
sheep pox and enterotoxemia, clinical examinatitaws trimming and sanitary measures was adopted.

Rams were weighed by a spring balance designedrf@il ruminants (200 kg + 500 g - Marechalle-pesage
France). Scrotal circumference was measured usingpa flexible measuring (Rondo ® model, Kruuse,
Switzerland) at the widest scrotal diameter[3;28hile the testicularlength, testis andepididyméaligameterswere
measured of each testisusing a caliper [34]. Tty lmondition score (BCS) was evaluated subjectibgiyising a
scale from 0 to 5 [13].These measurements werédaout at biweekly intervals from January to March

Semen was obtained using a battery-operated efacullsledataRam Ejaculator, England). A light micoge
equipped with a warm stage (Olympus Corporationkydp Japan) was also used. The semen collection was
performed according to the same rate as body weightesticular measurements with two (02) colbetiper ram,
at10 minutes rest.

Semen was immediately evaluated for volume andgé@pearance: color and consistency [18]by direatling
from conical graduated glass tube (4 = 0.1 mL). Tbiected samples are then immediately placedvimi@r bath
at 37.5 + 1°C. Microscopic examination includes thass and individual motilities, the determinatiohthe
concentration by ahaemocytometer slide (Thoma shdarienfeld, Germany) [2] and the determinationtioé
percentages of live and morphologically abnormalsp(eosin/nigrosinstaining technique).

The proportionsof live and abnormal spermwere agseby examining 200 spermatozoa in five diffefeitls on
each slide [2].

The experiment was carried out according to thenahivelfare regulations of the Institute of Vetauip Science,
University of Constantine 1, Algeria.

Statistical analysis involved the calculation ofsdgptive statistics (mean, standard deviation,ndziad
error,minimum and maximum), analysis of varianceN@VA) and the correlation matrix using the Pearson
correlation coefficient [32; 37]. Values were catesied to be statistically significant whesD.05.

RESULTS

The least-squares means and standard error &f bestisurements and semen characteristics at lkesttiom during
the three months study are shown in table 1. Giffees between the individual rams for testiculaapeters and
sperm characteristics were significaR€(.05).

The right testicular length increased significar{flx0.001) inOuledDjellalrams from 3 to 5 years of age, while it
decreased in those older than 5 years. The lerfgiifiedeft testis presented a similar evolutionmparable tothe
right one during the study period.

Similar to the testicular length, testicular anddegymal tail diameters of the two gonads and sdroircumference
tended to have the same evolution.
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Table 1:Least-squares means and standard error oestis measurements and semen characteristics at tast collection during the three
months study

Month

Parameter (Mean +SEM) January February March
Weight (kg) 98.08 +2.02| 99.65+1.27 101+1.55
Body condition scoring (0-5)- 2.68 +0.08 2.3+0.08 2.4+0.1
Scrotal circumference (cm) 35 +0.68 32.12+#3.25 35.4+0.76
Right testicular length(cm) 9.41 +0.19 8.92+0.29| 8.59+0.18
Left testicular length (cm) 9.46 +0.23 9.17+#0.21| 8.54+0.19
Right testicular diameter (cm) 5.84 +0.15 5.8+0.20 6.02+0.2/7
Left testicular diameter (cm) 5.93 0.1 6.07+0.09| 6.14+0.21
Diameter of the right epididymal tail (cm) | 2.46 +0.08 2.51+0.08| 2.63+0.08
Diameter of the left epididymal tail (cm) 2.3 +0.06 2.39+0.07 2.60.06
Volume of the ejaculate (mL) 1.31 +0.06 1.63+0.58 0.91+0.1
Color (1-2) 1.95 +0.05 1.7540.13] 1.75+#0.11
Consistency (1-3) 2.4 +0.13 2.1+0.22 2.15+0.2b
Mass motility (0-5) 2.18 +0.5 2.1+0.39 | 3.45+0.4p
Individual progressive motility (0-5) 2.63 0.39 2.38+0.38 3.3+0.4¢
Concentration (x16 mL™?) 3.07 +0.48 | 2.86x0.93] 1.41x0.44

Correlation analysis (Table 2) indicated that therere positive and significant correlations betwessmen

characteristics and testicular parameters (dianaétidreleft epididymal tailwith individual prograge motility) and

especially among testicular parameters (scrotaliniference with left and right testicular lengttight testicular

length with the diameter of the two testis). Testismeter and length varied differently between tike gonads
(right and left) inOuledDjellal rams. However, there was a high degree of symmisttyeen left and right
epididymides (table 2). Moreover, asimilar correlatbetween percentage of live sperm and concémmratas

obtained.The strongest correlation was observeddsst individual progressive motility and mass nitytil

Table 2: Matrix of correlations between the variousstudied parameters (testicular morphometry and spen production at the last
collection)

|WeighﬂBCS SC |RTLILTL RTD |LTD |REDILED |[VOL|COL |CONSMM M |CON
Weight1
BCS [0.66* [1
SC 026 |02 |1
RTL ]0.42 |0.240.69* |1
LTL ]0.48 |0.480.9**|0.74%1
RTD [0.31 |0.310.6 [0.8**|0.63|1
LTD ]0.13 ]0.130.54 |0.69%0.64%0.91***|1
RED |0.56 [0.560.47 [0.42| 0.5 0.56 | 0.5
LED |0.53 |0.530.39 |0.27/0.4] -0.29| 0.da.1 |1
\VOL 0.24 |0.240.27 |0.16] 0.47 0.42 | 0.56.17|0.24|1 1
COL |-0.03 |-0.0¥.02 |-0.04-0.020.16 |0.050.29]0.45|-0.121
CONS|0.2 0.2 [0.07 | 0.25 0.1B 0.29| 0.p74 |0.38| -0.1D.8**|1
MM  ]0.05 [0.05-0.18 [-0.330.26/0.01 |-0.2| -0.00.63|-0.040.74%0.51 |1
IM 0.15 |[0.15-0.00 |-0.2]-0.0.16 |[-0.010.19/0.66%0.12|0.73%0.63 [0.94***|1
CONC|0.32 |0.320.06 |0.3 |0.08 0.37 | 0.20.45/0.06 0.15/0.38|0.59 [ 0.11 | 0.1
LS 0.34 |0.000.00 [0.34| 0.17 0.4 03| 0.085 |0.48/0.4 [0.62 | 0.34 | 0.40.64%
*: Significant correlation marked at P<0.05:*: Significant correlation marked at P<0.0%**: Significant correlation marked at P<0.001.
BCS: Body Condition ScoreCS: Scrotal Circumferenc®LT: Right Testicular Length, TL: Left Testicular LengthiRTD: Right Testicular

Diameter,LTD: Left Testicular DiametelRED: Diameter of the Right Epididymal tallED: Diameter of the Left Epididymal taNOL:

Volume,COL: Color. CONS: ConsistencyMM: Mass Motility.IM: Individual progressive MotilittCONC: Concentration of the ejaculate and
LS: Percentage of live sperm.

In OuledDjellarams,the live sperm percentages were in the rah@&.6 and 91.83%, with amean percentage of
69.92%. While the percentage of total abnormalmsp@mnged between 2.52 and 54.12% with a mean pageof
18.51%.

With a predominance of minor anomalies, a slighirdase in major anomalies, and conversely a slighéase in
minor anomalies were observed. Major defects deroted 20% of the overall abnormal count.

DISCUSSION
Boucifet al[4]reported that there are significant seasonaiatians in scrotal circumference @uledDjellarams.

However,significant monthly variationswere obseriedhe rams under investigation despitethe shoratibn of
the experiment.
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The difference between the individual rams for &drgeircumference R<0.05) reiterates the finding of Colas
al.[8]. It should be noted that the rams did not hthee same age. The analysis of variance (ANOVA) aled a
significant effect of age on the scrotal circumfe® @<0.001), which explains this individual differences
However, it exceeded 30 cm in all rams.

In agreement with Hassa al[21], scrotal circumference has the strongest tations with testicular length.

The current results agree with those of Webhl. [35], who reported that concentration and live sp@ercentage
are significantly correlated.

The ANOVA also showed a significant effect of age the other testicular parameters (testicular lerayid
diameter as well as the diameter of the epididytad) (P<0.001), which may be the origin of the individual
differences observed.

The mean ejaculatevolume obtained during JanuaBg-0106 mL) wasslightly higher than that of 1.03 etllected
from the same breed in the same period [19], baetathan that reported by Aissaetiial[1](1.62 + 0.06 mL).
Rams used for this experiment had a very wide rarfigege (from 3 to 9 years), while those of thevjmes study
were between 3 and 5 years.

Reget al[30] have implicated the age as an important faoforolume variation in sheep. According to Eattn
al.[15], the volume of the semen decreases signifigdntsheep over 2 years of age. This implies aiogr to
David et al[12]a causal relationship between the age and gaaw semen production in rams.

Remarkable differences betweenrams in the ejacutdtene were observed. Other investigators [1; a@¢hfound
the similar results.

Selection on semen appearance especially, coltreogjaculate irDuledDjellal rams is likely to be accompanied
by more favorable correlated response in other sdraés.

The concentration of the semen collected in alnadisthe studiedrams was less than that reportedibyaouet
al.[1]and Ghozlanet al[19]in rams of the same breed aged between 3 aehis (3 to 5 x 10spermatozoa/mL).
This difference seems to be related to the methbdccatlection (electro ejaculation or artificial viag),
becauseatrtificial vagina resulted in a higher spegthdensity of spermatozoa [5; 14; 26; 28; 31]; 33

In agreement with the report of Karagiannidisl[23]but in contrary to the reports of David al[10], David et
al.[11]andHassaet al.[21], no significant positive or negative corretatibetween the concentration and volume of
ejaculate irOuledDjellarams was observe#<0.05).

As expected, among all semen traits, the strorgerstlation was that between mass and individudllitres. This
result concurs with the report of Regal[30].

Generally the percentage of dead sperm record€dlladDjellal rams (from 8.17 to 62.5%) was relatively high
compared to the limits considered by Colas [7]a®ptable for good breeders (between 20 and 30%plaes not
allow fertilization as ejaculates with more liveesm [22; 36]. It is well established that this paeder is affected
with ambient temperature [9;16; 19]. It is notevagrtto mention that as all collections were perfadmander
conditions of cold temperatures, having adversecesf on spermatozoa, the effect or mechanisms golate
testicular temperature are found to be insuffic[gai.

During the period of increasing day lengyledDjellarams have a maximum value of abnormal sperm peagent
that was very high well above the permissible l@fe20 % required for goodram fertility [7; 22].

Actually, the first ejaculates @uledDjellalrams are usually of inferior quality and quanti#jative to the second
ejaculates.

In agreement with previous studies [1; 6; 7; 8;,d@flividual differences of morphologically abnordmsperm
production cannot be ignored @uledDjellalrams.

Reget al[30] proposed that semenproduction and spermatolzaeacteristics vary according to age. However, in
OuledDijellarams, phenotypic and positive correlations amomgragraits within age category were recorded.
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CONCLUSION

Sexual activity amon@uledDjellarams is stable during the increasing day lengtliogderThis is proved by the
stability of the measured parameters (scrotal oifevence, ejaculate volume, testicular length aiadhdter). The
sperm concentration during this period was lowantthat reported during the breeding season iroeabbreed.
Similar findings are attributed to the other senpamameters. Moreover, sperm production is charaetbrby a
higherfrequencyof spermatozoa abnormalities desipitéow volume.

Large variability between rams for almost of thedstd parameters was noted; typically, values ef gamen
parameters. It must be recognized that electraigton tends to yield variable results. However, the same
period, sheep breeds originated from temperateatdisin high latitudes have a weaker number ofnsg&rzoa per
ejaculate and may even have a temporary internugtfcspermproduction. Therefore, it appears froas¢hresults
thaOuledDjellatams suffer from a decline of their sexual activdtyring the increasing day light length but not a
total interruption. Our study allowed us to postelthatOuledDjellakam are year-round breeders but the intensity
of sexual activity varies with photoperiod. Thussireasonable to conclude that the sensitivitygtat length seems

to be lowerthan seasonal rams. It remains to bermé@ed whether this decrease in sperm productionetfects
ram fertility.

Acknowledgment
We gratefully acknowledge Dr. N. Lakhdara for hidphin preparing this manuscript.

REFERENCES

[1] C.Aissaoui, J.Chibani, Z. Bouzebda, Etudes desatians de la production spermatique du bélier dm ra
OuledDjellalsoumis a un régime pauviRenc. Rech. Ruminant2004 14, 380.

[2] G. Baril, P.Chemineau, Y.Cognie, Y.Guerin, B.Lebipe®.Orgeur, J.C.Vallet, Manuel de formation pour
I'insémination artificielle chez les ovins et lespeins. FAO, Romel 993 231.

[3] A.Bielli, M. T.Gastel, G. Pedrana, A. Morana, A.@dlejo, N.Lundeheim, M.Forsberg, H.Rodriguez-Maez,
Anim. Reprod. Sgi200Q 58, 73-86.

[4] A. Boucif, N.Azzi, D.Tainturier, A.NiarRenc.Rech.Rumunang907, 14, 380.

[5] D.E. Brady, E. M.Gildow, Characteristics of ranmga as influenced by the method of collecti®roc. 32 nd.
Annu. Mtg. Am. Soc. Anim. Pro&€hicagqg 1939 250-254.

[6] G. Colas, Variations Saisonniéres de la qualitésgarme chez le bélielle-de-France |. étude de la
morphologie cellulaire et de la motilité mass&eprod. Nutri. Dévelap198Q 20, 1789-1799.

[7] G.Colas, Variations saisonniéres de la qualitémhurrae chez le bélidle-de-France Il. Fécondance : relation
avec les critéres quantitatifs observés in vigeprod. Nutr. Dévelop1,981, 21,399-407.

[8] G.Colas, Y.Guérin, Y.Lemaire, Y. Montassier, J. pleges,Reprod. Nutr. Deyl986 26, 863-875.

[9] P. T.Cupps, B.MCgowan, D. F.Rahlmann, A. R.RedténC.Weir,J. Anim. Sci.196Q 19, 208-213.
[10]I.David, L.Bodin, G. Lagriffoul, E.Manfredi, C. Rebt-Granie, Genetic parameters of ram semen ugitgy an
animal model accounting for serial correlations.8tbrld congress on Genetic Applied to Livestockduction,
August13-182006 Belo Horizonte, MG, Brasil.

[11]I.David, X. Druart, G.Lagriffoul, E.Manfredi, C.Relt-Granie, L.BodinGenet. Sel. Evol2007, 39, 405-419.
[12]I. David, C.Leymarie, G.Lagriffoul, E.Manfredi, CoRert-Granie, L. Bodin, Facteurs de variation gépéss et
environnementaux de la production de semence & diussite de I'insémination artificielle en oviRenc. Rech.
Rumunants200§ 15, 363-366.

[13]C. Dudouet, La production du mouton. France Ageac8laris2003 2, 287.

[14]P. J.Dziuk, E. F.Graham, W. E.Peterdéniversity of Minnesota Scientific Journa54 3108, 1035-1040.
[15]0. N.Eaton, R. G.Schott, V. L.Simmons, A. H.FrahkAnim. Scj 1948 7, 449-454.

[16]A. A.EL-Darawany,ndian J. Anim. Sci]999 69, 1020-1023.

[17]FAOSTAT. 1998-2008.Food and  Agriculture Organizatio of  the United Nations.
http://www.faostat.fao/DesktopDefault.aspx?PageltB&ang=fr#ancor

[18]P. J.Fourie, L. M.Schwalbach, F. W. C.Neser, C.Wan WesthuizenSmall Rum. Res2004 54, 53-59.

[19]F. Ghozlane, B. Ziki, H.Yakhlef, Variations saistnes des caractéres quantitatifs du sperme derluidirace
OuledDijellal Renc. Rech. Ruminant2005 12, 380.

[20] S.Harkat, M. Lafri, Effet des traitements hormonaux les parametres de reproduction chez des kreleid-
Djellal. Courrier du Savoir007, 8, 125-132.

[21]M. R.Hassan, S.Pervage, M.Ershaduzzaman, M. AalukBer,J. Bangladesh Agril. Uniy2009 7,301-304.
[22]C. V.Hulet, W. C. Foote, R. L.Blackwell, Repro. Fertil1965 9, 311-315.

[23]A. Karagiannidis, S.Varsakeli, C.AlexopoulosShall Rum. Res200Q 37, 125-130.

[24]S. K. Maloney, D. Mitchell]. Physio.,1999 496, 421-430.

106
Scholars Research Library



S. Boussenat al Arch. Appl. Sci. Res., 2014, 6 (3):102-107

[25]R. M.McKeown, D. O.Callaghan, J. F.Roche, M. P.Bdla. Repro. Fertil, 1997 109, 237-345.

[26]F. Marco-Jiménez, S. Puchades, J. Gadea, J. Snt&jckl. P.Viudes De Castrdheriogenology2005 64,
1756-1765.

[27]C. C. Marques, J. P.Barbas, M. C.Baptista, C.CaBeasa, M. |.Vasques, R. M. Pereira, S.Cavaco-GCuasa
A. E. M.Horta,Animal Products from the Mediterranean ar@@06 119, 331-336.

[28]P. E.Mattner, J.K.VoglmayAust. J. Exp. Agric. Anim. Husli962 2, 78-81.

[29]ONS.2004 Office Nationale des Statistiques.

[30]J. E. O.Rege, F.Toe, E.Mukasa-Mugerwa, S.TembelyAmndo,R. L.Baker, A. Lahlou-KassEmall Rum.
Res, 200Q 37, 173-187.

[31]S. Salamon, A. J. Morramjustralian Journal of Experimental Agriculture aAdimal husbandryl 963 3, 72-
77.

[32] Statistica.Version 5.5, Stat. SoftEd., Frark®99

[33]C. Terrill, J. Anim. Sci194Q 1, 201-207.

[34]F.Toe, J. E. O.Rege, E. Mukasa-Mugerwa, S.Temhglfnindo, R. L.Baker, A.Lahlou-KassEmall Rum.
Res, 200Q 36, 227-240.

[35]E. C. Webb, M. H.Dombo, M.RoetSputh African J. Anim. ScR004 34, 240-243.

[36]E. L.Wiggins, C. E.Teerill, L. O.Emikl. Anim. Scj 1953 12, 684-696.

[87]XLSTAT-PLS.Version 1.0B,AddinSoftEd2005

107
Scholars Research Library



