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SUMMARY
 

This study was conducted in the Central Sierra of Peru (120 

South latitude, 760 West longitude, 962 mm rainfal 1, 3,800 m 

elevation) with 12 Criollo, 12 Corriedale and 12 Jur in rams of 

1.5, 2.5 and 3.5 years of age. Al 1 rams were grazed together on 

native pasture from April 1981 to March 1984. Monthly semen 

samples were obtained by means of an electroejaculator to study 

the semen characteristics. Live body weights and scrotal circum

ference were al so recorded. The mean live body weight differed 

statistically (P < 0.05) among breeds, 41.7, 50.6 and 64.6 kg for 

Criol lo, Corriedale and Junin, respectively. Rams 1.5 years of 

age were significantly (P < 0.05) l ighter in body weight than 

rams 2.5 and 3.5 years of age. A high stztistical difference 

(P < 0.01) occurred among breeds for scrotal circumference 

(Cr iol lo, 29.4; Corriedale, 31.1 and Junin 32.5 cm), ages (1.5, 

30.3; 2.5, 31.2 and 3.5, 31.7 cm) and seasons (dry, 30.3 and 



rainy, 31.8 cm). Ejaculated volume was similar for the Corrie

dale and Junin (1.2 ml; P > 0.05), and larger than the Criol lo 

(1.1 ml; P < 0.05). No differences were found among ages, years 

and seasons (P > 0.05). The mean sperm concentration was similar 

(P > 0.05) for the Criol lo and Corriedale (2.2 and 2.1 x 10 9 /mi, 

respectively). These two breeds were superior (P < 0.05) to the 

Junin (1.9 x 109 /ml). Age of the rams and season of the year did 

not differ statistical ly (P > 0.05) on the number of sperm cells 

ejaculated. The sperm motil ity did not differ (P > 0.05) among 

seasons or age of anim31s. Sperm motility of Criol lo (56.4%) was 

higher than for Junin (51.9%); Corriedale (54.8%) was inter

mediate and failed to differ from the other breeds (P > 0.05). 

CIRCUNFERENCIA ESCROTAL Y CARACTERISTICAS
 
DE SEMEN DE CARNEROS CRIOLLO, CORRIEDALE
 

Y JUNIN EN LA SIERRA CENTRAL DEL PERU.
 

RESUMEN
 

Este estudio fue conducido en la Sierra Central del Peru 

(120 Latitud sur, 760 Longitud oeste, 962 mm de precipitacion 

pluvial, 3, 8 00 m de elevacio'n) con 12 carneros Criol lo, 12 

Corriedale y 12 Junl'n de 1.5, 2.5 y 3.5 anos de edad. Todos los 

carneros fueron mantenidos en pradera nativa desde Abril 1981 a 

Marzo de 1984. Muestras mensuales de semen fueron obtenidas por 

medio de electroeyaculacion para establecer las caracteristicas de 

semen. El peso vivo y ]a circunferencia escrotal tambien fueron 

obtenidos. El peso vivo fue estadi'sticamente diferente entre 

razas (P < 0.05), 41.7, 50.6 Y 64.6 kg para Criol lo, Corriedale y 
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Jun 'n, respectivamente. Carneros de 1.5 anos de edad pesaron 

significativamente menos (P < 0.05) que los carneros de 2.5 Y 3.5 

a~os de edad. Una diferencia altamente significativa (P < 0.01) 

para circunferencia escrotal fue encontrada entre razas (Criol lo, 

29.4; Corriedale, 31.1 y Juni'n 32.5 cm) y estacion del aio (Seca, 

30.3 Y ll uv iosa, 31.8 cm). El vol umen eyacul ado fue simil ar para 

Corriedale y Jun 1n (1.2 ml; P > 0.05) y mayor que para Criol lo 

(1.1 ml; P < 0.05). No hubo diferencia significativa (P > 0.05) 

entre edades, aios y estaciones. La concentracion espermatica
 

promedio fue similar (P > 0.05) para Criol Io y Corriedale (2.2 y 

2.1 x 109/mI), respectivamente. Estas dos razas superaron 

(P < 0.05) a Ia raza Jun n (1.9 x 10 9 /ml). El numero total de 
I I 

celulas espermaticas eyaculadas, no fue diferente entre edades ni 

entre estaciones en del ano. La moti I idad espermatica en Criol lo 

(56.4%) fue mayor (P < 0.05) que en Jun n (51.9%). La motil idad 

en Corriedale fue intermedia (54.8%) y no discrepo# 

estad 1st icamente de las otras dos razas (P > 0.05). 

Introduction 

In the sheep industry, levels of reproduction establish the 

l imits of overal l productivity. The fertil ity rate of any flock 

can be infl uenced by the fert i 1 ity of the male. The inability to 

select males based on potential reproductive parameters restricts 

the selection of high reproductive performance of the ewes (Islam 

and Land, 1977).
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The available literature indicates differences in remen 

characteristics due to breed (Islam and Land, 1977; Desjardins, 

1981), season (Islam and Land, 1977, Lincoln, 1978), age (Bearden 

and Fuquay, 1984; Colas, 1983), nutrition (Tilton et al., 1964, 

Leathem, 1966) and high elevation (Monge, 1945). The size 

(Coulter et al., 1976) and the consistency (Foote et al., 1972) 

of the testicle are highly inherited. The scrotal circumference 

as an indirect estimaticon of testes size is highly correlated 

with body growth (:,ilgour and Blockey, 1980) and ovulation rate 

of female progeny (Land, 1973). The genetic selection for 

increased ferti I ity in the female could be based on the reproduc

tive characteristics of the male (Land, 1973). The production of 

sperm cel Is, the gonadal and extragonadal reserves are related to 

testes development (Amann, 1970). 

No information is avail able on these traits for the 

indigenous breeds of Peru. 

This paper presents the results of ram semen eval uation and 

scrotal circumference between breeds, ages and seasons in the 

high Central Sierra of Peru. 

Materials and Methods
 

The experiment was conducted at the SAIS Tupac Amari, 

Consac, Central Sierra of Peru (120 South latitude and 760 West 

longitude, 962 mm annual rainfall, 3,800 m elevation) from April 

1981 to March 1984. A total of 36 rams per year (12 Criol lo, 12 

Corriedale and 12 Junin) were used. In each breed, the rams were 

4
 



evenly divided into three age groups, 1.5, 2.5 and 3.5 years of 

age. The second and third year, rams 1.5 and 2.5 years of age 

were assigned to the next older age group. The oldest group of 

rams were discarded from the experiment each year when they 

became 4.5 years of age. A new group of 1.5 year old rams per 

breed was added in the second and third year. 

Al l rams were managed and grazed together on typical Central 

Sierra native pasture during the total experiment.-l period. 

Monthly semen samples were col lected from each ram by means 

of a transistorized electroejaculator. The ejaculated volume (V, 

ml), sperm motility (M, %;) and sperm concentration through 

photocolorimeter (C, x 10 9 /ml) were evaluated and recorded 

immediately after collection, with precautions to avoid cold 

shock. The day before semen col lections, measurements of live 

body weight (BW, kg) and scrotal circumference (SC, cm), using 

flexible metric tape applied at approximately the widest part of 

the scrotum with testes included, were also made. 

The data were subjected to least square statistical analy

sis, and levels of significance were determined by Duncan's 

mul tiple range test. 

Results and Discussion 

Data on live body weight, scrota] circumference, ejaculated 

volume, sperm concentration, total sperm per ejaculate and sperm 

motil ity as they relate to the three breeds of sheep examined by 

age, year and season are given in Table 1. 
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Live Body Weight 

The mean live body weight differed significantly (P < 0.05) 

among breeds. The Criollo rams were I ighter (41.7 kg) followed 

by Corr iedal e (50.6 kg) and Jun in (64.6 kg). The live body 

weight was also statistically different among ages (P < 0. 01). 

Rams 1.5 years old showed statistical ly (P < 0.05) lighter body 

weight (47.5 kg) compared to similar (P > 0.05) performance of 

2.5 (54.8 kg) and 3.5 (55.7 kg) year old rams. The body weight 

was al so infl uenced by the year (P < 0.01). However, the season 

of the year (dry vs. rainy) had no infl uence on the body condi

tion of the rams. The monthly mean live body weight variation is 

shown in Figure IA. Higher body weights for al 1 breeds combined 

were recorded in June and December, and the lowest body weights 

were recorded during February and March, when the grazing time 

was short because this period coincides with the heavy rainy 

season.
 

Scrotal Circumference
 

Analysis of variance indicated a high statistical difference 

(P < 0.01) among breeds, ages, years and season. Criol lo sheep 

showed less scrotal circumference (29.4 cm) compared to the 

Corriedale (31.1 cm) and the Jdnin (32.5 cm). These results 

therefore reinforce the observation of Land (1973) and Land and 

Carr (1975) that testicle size differs among breeds. 

Rams of 1.5 years of age showed significantly (P < 0.05) 

less scrotal circumference than rams of 2.5 and 3.5 years of age. 
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The scrotal circumference among years (1981 - 1982, 1982 - 1983, 

1983 - 1984) differed significantly (P < 0.05) among each other. 

There was an indication of seasonal variation in scrotal 

circumference (Islam and Land, 1977; Ortavant, 1977). In this 

study, due to the close proximity to the equator lane, the 

photoperiod seems to have no effect in scrotal circumference. 

However the rainy season (October - April ) characterized by 

better feeding conditions showed greater scrotal circumference 

than the dry season (May - September), in contrast to the 

findings of Islam and Land (1977), Ortavant (1977) and 

Schanbacher (1979) for other breeds. 

Non significant (P > 0.05) monthly variation in scrotal 

circumference is shown in Figure 1A. However, when the data 

were pooled by dry or wet season, the difference became 

significant (P < 0.05). 

Under all effects observed, breed, age, year and season, the 

scrotal circumfererce was found to be associated with live body 

weight in agreement with results reported by Land and Carr 

(1975). Rams with higher body weight also had higlher scrotal 

circumference. The scrotal circumference as an estimate of 

testes size is an important criterion for the amount of sperm 

cells produced, the ovulation rate of daughters of the rams when 

selected on testes size and finally for earl ier attainment of 

puberty (Braun et al., 1980). 
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Semen Ejaculate Volume
 

Differences were observed between breeds for semen ejaculate 

volume (Table 1). Ejaculate volume was similar for the Corriedale 

and Junin (1.2 ml; P > 0.05) and was greater for both than the 

Criol Io (1.1 ml; P < 0.05). Earl ier workers (Skinner and Rowson, 

1968) have reported differences among Merino, Persian, Sarper and 

Suffolk breeds in ejaculated volume, which agrees with the 

findings of this study. 

The season and age of rams did not significantly (P > 0.05) 

affect the magnitude of the ejaculate volume (Figure 1). How

ever, working with younger rams and greater seasonal variation, 

the qual ity of semen is strongly infl uenced by the age of the 

rams, which improves steadily with advancing age (Louw and 

Joubert, 1964; Skinner and Rowson, 1968) and different seasons 

(Sal amon and Robinson, 1962; Smyth and Gordon, 1967) pr imar i Iy 

due to the day length (photoper iod) and temperature (Ortavant, 

1977). In this study, the two higher peaks of ejaculated volume 

were recorded in January and June, and the lowest were recorded 

from October to December (Figure IB). 

Sperm Cell Concentration
 

The mean sperm concentration/ml or the total sperm harvested 

per ejaculate was similar (P > 0.05) for the Criol lo and Corrie

dale rams. However, these two breeds were superior (P < 0.05) to 

Junin rams (Table 1). Age of the rams and the season of the year 

failed to differ statistically (P > 0.05) for the number of sperm 

cells per ejacualte. A tendency to produce higher sperm concen
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tration was observed during August to October compared to the 

remaining months (Figure IB). Breed difference in sperm output 

found in this study agree with the reports of earl ier workers 

(Islam and Land, 1977; Mittal and Ghosh, 1979) using breeds in 

Engl and and India. 

Sperm Moti 1 ity
 

Data in Table 1 show that in the ram, sperm moti 1 ity did not 

differ among seasons or age of animals (P > 0.05). However, a 

tendency for better motility was observed during the dry sesaon 

concomitantly with a similar trend in sperm cell coicentration 

(Figure IB). Sperm motil ity differed significantly (P < 0.05) 

between the Cr iol 1o (56.4%) and Jun in (51.9%) breeds; the 

Corriedale breed was intermediate and failed to differ from 

either (P > 0.05). 

It is important to determine the fertil ity of rams because 

of its effect on the fertility of the flock. The in vitro 

evaluation of semen is easily accompl ished but is much less 

accurate than the actual fertility of male based on pregnancy or 

lambing rates. Correlation among in vitro classical semen 

characteristics evaluated and the fertility in vivo is low (Lees, 

1978). 

In general, this study showed that the semen charaiter istics 

observed coincide with reports of earl ier authors. However, 

motility values were lower. This may reflect actual levels of 
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semen characteristic or possibly an effect of semen collection 

with the electroejacul ator. 

The simple linear correlation among variables observed in 

this study (Table 2) indicates a clear relationship between body 

weight and scrotal circumference, sperm ejaculated volume and 

sperm motility, scrotal circumference and ejacualted volume, 

ejaculated volume and spern concentration and sperm moti l ity 

and ejaculated vol ume. 

No single factor was detected as responsible for some 

decreased semen characteristics observed. It might be due to 

high altitude, low level of nutrition and generally low 

management procedures. 

References 

Amann, R.P. 1970. Sperm production rates. In: The Testis. 
(A.D. Johnson, W.R. Gomes and N.L. Van Den-mark, Ed.) Academic 
Press, New York. 

Bearden, H. and J. Fuquay. 1984. Appl ied animal reproduction. 
Preston Publishing Co., Preston, Virginia. 

Braun, W.F., J.M. Thompson and C.V. Ross. 1980. Ram scrotal 
circumference measurements. Theriogenology 13:221-229. 

Colas, G. 1983. Factors affecting the quality of ram semen. 
In: Sheep Production (W. haresign, Ed.) Butterworths. 

Coulter, G.H., T.R. Rounsavil le and R.H. Foote. 1976. Her ita
bil ity of testicular size and consistency in Holstein bulls. 
Journal of Animal Science 43:9-12. 

Desjardins, C. 1981. Endocrine signaling and male reproduction. 
Biology of Reproduction 24: 1-21. 

Foote, R.H., L.L. Larson and J. Haun. 1972. Can fertil ity of 
sires used in A. I. be improved? A. I. Digest 20:6. 

10 



Islam, A.B.M.M. and R.B. Land. 1977. Seasonal variation in
 
testis diameter and sperm output of rams of breeds of
 
different prolificacy. Animal Production 25:311-317.
 

Ki lgour, R._. and M.A. de Blockey. 1980. Selection for ferti 1
ity in rams and bulls. Animal Production in Austral ia. Proc. 
Aust. Soc. An im. Prod. 1 3:56. 

Land, R.G. 1973. Experssion of female sex-limited characters in 
the male. Nature 241:208-209. 

Land, R.G. and W.R. Carr. 1975. Testis growth and plasma LH 
concentration following hemicastration and its relation with 
female prolificacy in sheep. Journal of Reproduction and 
Fertil ity 45:495-501. 

Leathem, J.H. 1966. Nutrition effects on hormone production. 
Journal of Animal Science 25(Suppl):68-82. 

Lees, J.L. 1978. Functional inferti l ity in sheep. Veter inary 
Record 18:232-236. 

Lincoln, G.A. 1978. Hypothalamic control of the testis in the 
ram. International Journal of Andrology 1:331-341. 

Louw, D.F. and D.M. Joubert. 1964. Puberty in the male Dorper 
sheep and Boer goat. South African Journal of Agricultural 
Science 7: 509-520. 

Mittal, J.P. and P.K. Ghosh. 1979. Comparative semen character
istics of Corriedale, Marwari and Jaisalmeri rams maintained 
under hot arid condiditons. Journal of Agricultural Science 
(Camb) 92:1-4. 

Monge, C., M. San martin, J. Atkins and J. Castanon. 1945. 
Acl imatacion del ganado ovino en las grandes alturas. An. 
Fac. Med., Univ. S. Marcos 28:15. 

Ortavant, R. 1977. Photoperiodic regulation of reproduction in 
the sheep. In: Management of Reproduction in Sheep and Goats 
Symposium. University of Wisconsin, Madison. pp 58-71. 

Salamon, S. and T.J. Robinson. 1962. Studies in artificial 
insemination of Merino sheep. I. The effect of frequency and 
season of insemination, age of the ewe, rams and milk 
dil uents on lambing performance. Australian Journal of 
Agricultural Research 13:52-68. 

Schambacher, B.D. 1979. Increased lamb production with rams 
exposed to short daylengths during the non-breeding season. 
Journal of Animal Science 49:927-932. 

11
 



Skinner, J.D. and L.E.A. Rowson. 1968. Puberty in Suffolk and 
Cross-bred rams. Journal of Reproduction and Ferti l ity 
16: 479-488. 

Smyth, P.A. and I. Gordon. 1967. Seasonal and breed variations 
in the semen characteristics of rams in Ireland. Irish 
Veterinary Journal 21:222-223. 

Ti 1 ton, W.A., A.C. Warn ick, T.A. Cunha, P.E. Logg ins and R.L. 
Shirley. 1964. Effect of I nw energy and protein intake on 
growth and reproductive performance of young rams. Journal 
of An imal Sc ience 23: 645. 

12
 



Table 1. 	 Mean (+ SEM) l ive body weight and scrotal 
circumference of sheep in the High Central Sierra of 
Peru. 

Scrotal 
Live Body Weight Circumference 

(kg) (cm) 

Main Effects no. mean no. mean 
observat ion ob servat ion 

Breed 

Criollo 	 165 41.7 + 0.52a 251 29.4 +0.16a 
- bCorriedale 145 50.6 + 0.78b 243 31.1 + 0.19 

Junin 177 64.6 ;0.69c 270 32.5 i0.18c 

Age 
1 

1.5 	 164 47.5 + 0.79a 260 30.3 + 0.20a 
2.5 	 157 54.8 + 1.02b 253 31.2 ; 0.18 b 

3.5 	 166 55.77 1.08b 251 31.7 T 0.19c 

Year 

81-82 109 53.6 + 1.52b 49 33.3 + 0.59c 
82-83 165 54.1 00.90b 334 31.3 7 016b 

83-84 213 51. 1 0.83a 381 30.5 T 0.16a 

Sea son 

Dry 335 52.9 + 0.73a 388 30.3 + 0. 16a 
Rainy 152 52.2 + 0.96a 376 31.8 ; 015b 

P < 0-05 for means with different superscript letters within main 
effec ts. 

lAge in years. 
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Table 2. Mean (+ SEM) semen characteristics of sheep in the High Central Sierra of Peru. 

Sperm Total Sperm 

Ejaculated Volzne Concentration per Ejaculate Motility 

(ml) (x 1O Iml) (x 109 ) 	 (M) 

No. mean No. mean No. meanMain Effects No. mean 
observation observation observation observation 

Breed 

338 2.4 + o. 0 1 b 348 56.4 + 1.05b 

Criollo 	 351 1.1 + 0 . 0 3b 338 2.2 + 0 0 7b 
Corriedale 	 296 1.2 +.0 4a 284 2l + 0. 10 b 284 2.5 T 0 0 1  295 54.8 + 1.20 

381 1.2 + 0 . 0 3a 368 1.9 0 0 8a 368 2.3 + 0 .0 1a 379 51.9 + 0. 8aJunin . 

Age 1 

2.4 + 0 .0 1a 347 55.8 + 116a 
337 2.0 + 0 .0 8 a 337

1.5 	 349 1.2 + 0 . 04 a 
324 2.1 8 a 324 2.3 O.01 a 335 52.7 T 1.25 a 

336 1.1 T 0.0 4a 	 02.5 	
.O1 a 340 54.2 + 0 .0 9a 343 1.2 0 .04a 329 2.1 0 .0 9a 329 2.5 03.5 

Year
 

81-82 	 316 1.3 + O.O4 b 316 2.2 + 0 0 7b 316 2.9 + 0 . O1 b 315 63.5 + 1-O1 c 

0.09a 1.9 T O.O1 a 334 48.0 1.14a 
82-83 	 334 1.1 T 0 0 4 a 334 1.7 + 334 

a 	 2.4 T 0.01 373 52.1 + 1.02b 83-84 	 378 1.1 + 0.03 340 2.2 - 0 . 0 8aa 340 b 

Sea son 

0 0 6 a 512 2.3 + 0 .0 1a 511 55.3+ 0-97 a 
515 1.1 + 0 0 3a 512 2.1 +Dry .478 2.0 +__0. 0 7 a 478 2.4 +-- 0 1a 511 533 1a 

Rainy 	 513 1.2 + 0 O3a 

P < 0.05 for means with different superscript letters within main effects. 

1Age in years. 



Table 3. Simple linear correlation coeffic ients (r) among 

var iables. 

Year 

Correl at ions 1 1981-82 1982-83 1983-84 

BW: SC O. 83** 0. 53** 0.53** 
BW:EV 0. 32** 0.09 0.11 
BW:SCo 0.08 -0.19** -0.15* 
BW:M 0.01 -0.06 -0.09 
SC:EV 0.59** 0.09 O.08 
SC :SCo 0.18 0.03 0.01 
SC :M 0.01 -0.04 -0.07 
EV:SCo 0.26** 0.37** 0. 28** 
EV:M O.18** 0.38** O.18** 
SCo ,M 0. 43** 0. 37** 0.15** 

1BW = live body weight; EV = semen ejaculated vol ume; SCo = sperm 
cells concentration; SC = scrotal circumferencet M = sperm 
motil ity. 

*P < 0.05 
** P < 0.01 
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Fig. 1 (A) Livebody weight and scrotal circumference 
(B) Ejaculated volume, sperm concentration and sperm 

motility of rams. 
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