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SUMMARY
Testicular development from three to 14 months of age were examined 
in Dorper (DD), Dohne merino (DM) and Meatmaster (MM) sheep breeds. 
Testicular measurements included testes volume (TV), diameter (TD), 
length (TL) and scrotal circumference (SC). Both TD and SC were 
highly repeatable and positively correlated with live body mass and 
other testicular measurements. Both SC and TD showed significant 
breed differences from three to ten months of age which disappeared 
later on. Non-linear equations were fitted for testicular measure= 
ments on age for each breed group. Testicular growth patterns are 
more similar in the mutton breed types (DD and MM) and differ from 
dual-purpose DM. This difference probably indicate earlier puberty 
in the DD and MM breeds.

In an attempt to account for body size differences, a SC: live body 
mass ratio is recommended as a practical selection criterion. A 
more rapid decrease in this ratio is indicated in the DD and MM 
breeds compared to the DM probably because of later puberty in the 
latter.

INTRODUCTION
Many factors are responsible for average reproductive efficiency in 
animals. Male factors were largely ignored in the past and more 
emphasise were placed on factors influencing reproductivity of the 
female.

The use of testis measurements to predict male reproductive effi= 
ciency and as a possible indicator of female reproductive capabili= 
ties of female relatives is being investigated by several research 
workers (Land, 1973; Islam, Hill & Land, 1976; Kritzinger, Stindt & 
Van der Westhuyzen, 1984). Selection studies in sheep have shown 
a correlated improvement in female reproduction from selection for 
increased testes size.

Testicular growth may be an indicator of the reproductive performan 
ce of rams. Several authors indicated that males with larger tes= 
tes at a constant age and corrected weight have either greater 
sperm production of higher daily sperm output (Islam & Land, 1977) 
and probably also superior mating efficiency in cattle , sheep and 
swine.

Testicular dimentions in rams are also effected by breed (Carr & 
Land, 1 975; Shrestha, et al., 1 983; Notter, et al. , 1 985). This 
was considered as reflecting differences in the rate of development 
of sexual function. Carr & Land (1975) concluded that the rate of 
testicular growth in ram lambs is related to the reproductive po= 
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tential of their own breed.
The objective of this study was to describe the pattern of testicu= 
lar growth from three to 14 months of age in rams of three breeds.

PROCEDURE
Data were obtained from 30 Dorper (DD), 40 Dohne merino (DM) and 
23 Meatmaster (MM; S.A. Mutton merino x Ile-de-France x Dorper x 
Dormer x Romanov x Finn-sheep crossbred) single born ram lambs pro= 
duced at the experimental farm of the University of Pretoria. All 
lambs were from adult ewes and were born during April 1982 and 
weaned at ten weeks of age. Testis measurements were taken monthly 
from three up to 14 months of age. All rams were subjected to the 
same environmental conditions.
Testis development were obtained by measuring testes volume (TV), 
length (TL), diameter (TD) and scrotal circumference (SC) in situ 
as described by Knight (1977) and other authors. The means of both 
left and right testis length and diameter were taken as the testes 
length and diameter respectively for individual animals.
An analysis of variance for unequal subclass numbers were carried 
out to study the effects of breeds, age and live body mass on tes= 
ticular development. Scheffe's multiple range test were used to 
test for specific statistical differences between breeds at each 
age (Steel & Torrie, 1980). Simple correlation coefficients were 
calculated between the different measurements as well as estimates 
of repeatabilities calculated by correlation between all ages (3 to 
14 months) for each measurement. Regression equations were fitted 
for body mass, TD, TV and SC on age to describe testes development 
patterns in the three breeds using the SAS linear regression proce= 
dure model.

RESULTS AND DISCUSSION 

Testicular growth patterns
Breed, age and body mass were responsible for differences in testi= 
cular measurements (P < 0,05). Average body weights and testicular 
measurements of the three different breeds between three and 14 
months of age are presented in Fig. 1. Live body mass showed breed 
differences (P < 0,05) from three to 14 months of age. In general 
DM rams were lighter than both DD and MM rams, although the diffe= 
rences gradually declined from three to 14 months of age (35,25 
percent between DD and DM at three months and 13,05 percent at 14 
months of age). There were however no significant differences 
(P > 0,05) between the DD and MM breeds at any age and at only five, 
seven and 12 months of age a significant difference between the DM 
and MM breeds occurred.
Both scrotal circumference (SC) and testis diameter (TD) showed 
statistically significant differences from three to ten months of 
age. These differences disappeared from 11 months of age. There 
were however, no significant breed differences for SC at nine 
months of age. Although differences occured between the three
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breeds, the DD and MM are more likely to correspond in both SC and 
TD as also indicated in Fig. 1. These curves fitted for each breed 
group indicated a linear relationship of body mass on age and qua= 
dratic and cubic polynomial equations for testicular measurements on 
age.

In general it appeared that rams of meat type breeds such as the DD 
and MM tended to have larger testes compared to the dual-purpose 
breed such as the DM. However, the significance of these differen= 
ces varied as the ram progressed in age and tended to disappear at 
later ages. This tendency is in agreement with work done by Shres= 
tha et al, (1 983) .

Differences in testicular growth patterns between breeds involved 
scaling effects due to differences in body size. Notter et al.
(1985) are of the opinion that the age at which testicular^size is 
measured may influence the correlated response that can be expected 
in female reproductive traits and that rams that differ in body 
size, the pattern of testicular development over time may be more 
informative than any single measure of testicular size. In an 
attempt to account for body size in comparing ’the DD, DM, and MM 
groups, SC: body mass ratios were subsequently calculated (Fig. 2),
indicating a more rapid decrease in the ratio in the DD and MM 
breeds compared to the DM. This difference would probably indicate 
earlier puberty in the DD and MM breeds with the point of inflec= 
tion of these curves almost a month earlier in DD and MM compared 
to the DM. Observed differences between breeds are largely a func= 
tion of differences in the rate of attainment of sexual maturity. 
Individual ratios varied within these breeds from 0,378 to 0,948 cm/ 
kg, indicating the large variation and selection possibilities.
Testicular size followed approximately the same profile as testos= 
terone concentration with breed differences being more pronounced 
during the breeding season. The length of the breeding seasons for 
DD, DM and MM are however believed not to differ very much.
Testicular growth patterns are thus more similar in the DD and MM 
rams. This similarity are somewhat unexpected because of the con= 
tribution of the more prolific breeds to the MM. Notter et al.
(1 985) reported earlier puberty and maturation in Finn-cross-lambs. 
The data of the MM were however not sufficiently detailed to allow 
estimation of the genetic contribution of the Finnish and Romanov 
breeds to these crosses.

Correlation and repeatability estimates
Obtained estimates of simple correlation coefficients between live 
body mass and testicular measurements over all ages, presented in 
Table 1 were highly significant (P £ 0,01). Correlation coeffi= 
cients between body mass and TD (r = 0,735 - 0,873), body mass and 
SĈ  (r = 0,743 - 0,850) and between TD and SC (r = 0,954 - 0,975) 
tended to be higher than between other measurements. Repeatabili= 
ties calculated from correlations between repeated measurements 
from three to 14 months of age are also presented in Table 1. The 
repeatability estimates for body mass varied from 0,838 to 0,881.
For the various testes measurements SC and TD tended to give the
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highest repeatabilities indicating that it is a more reliable method 
of determining testes size.

CONCLUSIONS
Testicular development and size became an important issue in live= 
stock breeding. It serves as an indicator of ram fertility and 
increasing the probability of rams impregmating more females when 
under heavy breeding pressure. It furthermore serves as a possible 
indicator of female reproductive capabilities of female relatives.
Rams of mutton type breeds tended to have larger testes compared to 
dual purpose breeds. However, differences disappeared at later ages. 
Scaling effects due to differences in body size within age groups 
causes problems in selection. In an attempt to account for body 
size differences, a SC: body mass ratio is recommended. From a
practical point of view, this holds advantages as a possible selec= 
tion criterion. Within-breed variation was relatively high.
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DM: Y=1,4 1 * 0 , 7 6 X - 0 .0 3 X 2( r I o , 7 3 2 )  
DD: Y=4,86+0 ,2 8 X -0 ,0 1 X 2(R lo ,5 5 6 )  
MM: Y= 4 ,0 4+ 0 ,45  X -0 ,0 2 X 2(R lo ,6 0 9 )

DM: Y= 1 6 .2 4 + 3 .9 2 X  (r= 0 ,8 9 5 )
DD: Y= 2 8 ,3 3 + 3 ,7 2 X ( r= 0 ,88 2 )
MM: Y = 2 3 ,75+ 4 ,04 X  (r=0 ,887)

DD: Y = 1 5 6 ,14*1 1 ,21X +7 ,62X -0 ,39X 3( r 1o ,7 6 8 )

DD: Y= 2 3,7 4+1 ,3 8 X -0 ,0 4 X 2( r I o ,5 3 4 )

13 3

Age in months

Figure 1 Body mass and testicular measurements by age of rams of three 
breeds

310

8

7

6

5

4

3

30

20

10

0

To
tal

 c
ir

cu
m

fe
re

n
ce

 
(c

m
) 

M
ea

n 
te

st
is

 d
ia

m
et

er
 (

cm
)



TABLE 1 Correlation coefficients between and repeatabilities for 
body mass and testes measurements

Breed n
Simple

SC
correlation coefficients Repeatability 

TL TD TV
Body DD 360 0,743 0,353 0,735 0,822 0,881
mass DM 480 0,850 0,810 0,873 0,757 0,879

MM 276 0,754 0,528 0,755 0,625 0,838
DD 360 0,587 0,954 0,813 0,725

sc DM 480 0,941 0,961 0,777 0,706
MM 276 0,841 0,975 0,667 0,614
DD 360 0,574 0,528 0,499

TL DM 480 0,920 0,702 0,629
MM 276 0,834 0,525 0,587
DD 360 0,925 0,662

TD DM 480 0,787 0,565
MM 276 0,664 0,688
DD 360 0,638

TV DM 480 0,370
MM 276 0,478
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Figure 2 Scortal circumference: Body mass ratio diffe=

rences between three breeds.
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