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S U M M A R Y

Using an on-farm progeny testing scheme developed on the Lacaune Milking 
Breed, we have studied the relationship be tw ee n testis size of young males 
tested on individual performance, and natural or induced prolificacy of their 
daughters. In the first case <GG to 219 sires with an average of 10 
daughters fecundated on natural oestrus), phenotypic sire-daughters 
correlations are never significant. In the second case (83 to 302 sires with 
10 to 13 daughters), the d a u g h t e r s ’ induced pr ol if ic ac y shows a significant 
correlation (phenotypic and genetic) with testis diameter on day 140 or at 45 
kg, and testicular growth between days 80 and 140. Heritability of testis 
diameter (TO) is rather high (0.20 on day 80; 0.48 on day 140) and is
comparable to that of live weights (LW ) (0.30 to 0.36). Genetic correlation 
between TO and LW increases with age: 0.39 on day 80; 0.81 on day 140.
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INTRODUCTION

In 1973, Land established an inter— breed posi ti ve relationship between 
average pr ol if ic ac y of ewes and testicular gr ow th of lambs, which suggested 
the p o s s ib il it y of selecting maternal aptitudes from early measurements on 
young males. Since then, numerous intra-breed ob se rvations have been made, 
however most often on limited populations. In order to get results with a 
maximum number of males and in practical on -f ar m selection conditions, we 
took ad va nt ag e of the milk production testing scheme for Lacaune Breed, which 
allows testing more than 400 young animals annually.

MATERIALS AN0 METH00S

l. Protocol and Measurements

This scheme consists of 3 steps; selection on ascendance, on individual 
performance (IP), and progeny testing. Young males, are selected for IP on 
the basis of their parents' milking ability index. After weaning (on day
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45>, they enter IP, are fed ad lib, until they reach 32 kg, and are then 
rationed. Males reserved for progeny testing (24% of those on IP) are 
indexed on their d a u g h t e r s ’ prolificacy at 9-10 months (1st mating in 
September-October ). Those fecundated on induced oestrus are separated from 
those fecundated on natural oestrus (a minimum of 5 daughters per 
sire/reproduction type). The IP observations involve 1480 young males, born 
in two consecutive years (Nov. and Dec. 1979, Nov. and Dec. 1980), and each 
year divided into 2 stations. Testis diameters (TO), live weights, and 
average daily gains (TG and AOG ) are calculated by in te rp ol at io n, at fixed 
ages, from measurements taken every 28 days, between days GO and 160. At all 
observed ages, we also ca lculated the TO variable - the standardized 
deviation between TO of young males and the average of the corresponding lot 
(per ye ar -station ).

2. Statistic and Genetic Analyses

No n- ge ne ti c effects, h e r i t a b i 1 i t i e s , as well as phenotypic and genetic 
correlations of the testicular and weight growth variables are estimated by a 
variance analysis based on the ma xi mu m likelihood model (S A S , 1982; Hemmerle 
and Hartley, 1973), and which takes into account together the year-station, 
birth-type, and sire factors.

We then ca lculated total, or multiple, ph enotypic correlations between 
the meas ur em en ts taken on young males and the average prolificacy of their 
daughters, as well as canonical correlations between these two groups of 
variables. According to the ph enotypic c o r r e l a t i o n s , we evaluated genetic 
correlations using the TOELLE and ROBISON formula (1985b).

where
r * phen ot yp ic co rr el at io n be tw ee n measurements taken on the male and the 
average p r o l if ic ac y of its daughters.

2
h.. * he ri tability of measurements taken on the male (Table 2).
M

hp * heri ta bi li ty of prolificacy = 0.032 for natural prolificacy and 0.0G4 
for induced prolificacy (Bodin, 1979; Elsen et al., 1984).

n = harmonic average of the number of daughters per sire, h

We c a lc ul at ed a 95% confidence interval of the genetic correlations by 
applying the same formula to the limits of the phenotypic correlation 
confidence interval, which was obta in ed by classical transformation (STEEL 
and T0RRIE, 1980).

RESULTS

l. Te sticular and Weight Growth Parameters

Ye ar -s t a t i o n  effect is very significant up to day 100. Birth type 
effect is very significant on TO and live weights from days 80 to 140 (Table 
1). He ri ta b i l i t y  of TO increased with age within our study interval- 0.20 on 
day 80, 0 . 48 on day 140 (Table 2); it is about the same as heritability of
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Live weights at the sane ages <0.30 and 0.36 resp. ). Heritability of 
testicular growth is weaker and decreased with age, probably an unfavorable 
effect of rationing from 33 kg on (0.18 from days 80 to 100 and 0.04 fron 
days 120 to 140), as heritability of weight gains (0.16 and 0.10 resp.). 
Genetic correlations between TD on days 80, 100, 120 and 140 and 
corresponding live weights varied between 0.39 and 0.81. Phenotypic 
correlations are weaker (between 0.63 and 0.57) an d environmental 
correlations decreased markedly with age (0.70 on day 80 and 0.29 on day 140.

2. Selection of Males for Progeny Testing (Table 3)

On days 100 and 140, males retained for progeny testing weigh 1.4 kg 
more than the eliminated animals, and have a 0.1 cm superiority in TO. At 
the end of individual recording, males are sorted mostly on other criteria 
(index, conformation, ascendance), but almost all of those with very low 
weight and/or very small testes are eliminated.

3. Sire-Oaughter Analysis

For rams havino daughters with natural p r o l i f i c a c y . there are never any 
significant phenotypic sire-daughter co rr elations (Table 4). There are 
positive genetic correlations with TD on days 80 and 100 (0.57 and 0.70), 
with TO at 35, 40 and 45 kg (between 0.60 and 0.69), and w i th TG from days 80 
to 100; they diverge very much when comparing TG between days 80 and 100 
(0.86) w i th those between days 80 and 140 or between days 100 and 120 (-0.74 
and -1.45), and when comparing the A0G from days 80 to 140 (0.64) with that 
from days 100 to 120 (-0.67), but in all cases, standard errors are very 
high. The average daughter prolificacy is independent from the TO variable.

For rams whose daughters lambed from induced o e s t r u s . the phenotypic 
correlation with the TD variable is 0.12. It becomes significant or very 
significant with TD on day 140, TG between days 80 and 140 and TD at 45 kg. 
There are very high genetic correlations for these three variables (0.68, 
0.97 and 1.50), confidence intervals being clearly superior to zero (Table 
4 ).

By a multiple regression a n a l y s i s . taking into account both live weight 
and TD variables, we get de termination coefficients of 0 . 05 and 0.06 (i.e. 
phenotypic correlations o f *0.22 and 0.25), but only in the case of induced 
p r o l i f i c a c y .

For the 3 measurement periods between days 80, 100, 120 and 140, we 
calculated canonical correlations between on the one hand, natural and 
induced p r o l i f i c a c i e s , and on the other hand, weight and testis diameter 
variables. None of the canonical correlations is significant. In the last 
period (between days 120 and 140) which gave the most significant results, 
the canonical correlation is only 0.30. Wi th in the co mb in at io n of variables, 
the pr edictive variables (essentially TD on day 140' best explain the induced 
pro 1l f i c a c y .

DISCUSSION

1. Low heritability of litter size makes it difficult to precisely evaluate 
genetic corr el at io ns with other traits. In effect, ac co rd in g to the formula 
we have used, the genetic co rr el at io n points towards a quantity inversely 
proportional to ĥ _ when h* tends towards zero, which is the case here.

2. In the Lacaune Milking Breed, the TO of young males is almost independent
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from the natural prolificacy of their daughters. This result is comparable 
to that reached with the "Lacaune Meat" breed involving G8 sires indexed on 
the fertility and prolificacy of their daughters (Ricordeau et al., 
1986,p.c. >. Our result also confirms the absence of indirect response on 
testicular growth of sons when divergently selecting their sire's prolificacy 
index (Ricordeau et al., 1984) as well the latest estimates of LEE and LAND 
(1984) who no longer see differences in the ovulation rate of the daughters 
(at 7 and 19 months) of Finn x Dorset rams, divergently selected on corrected 
TO between days 42 and 98. C o nt ra ry to the hypotheses formulated in 1973, 
taking into account testicular measurements of young males to be progeny 
tested, does not improve selection efficiency on natural prolificacy of ewe 
lambs. Nevertheless, it seems prof it ab le to continue el im in at in g 5 to 10% of 
young males with less developed testes, in order to avoid unfavorable results 
(less fertility), in the case of divergent selection, or to improve spermatic 
production in rams.

3. The most original result re ga rd in g the Lacaune Mi lk in g Breed is a 
significant phenotypic and genetic correlation be tw ee n 3 testicular 
measurements of young males and the induced prolificacy of their daughters. 
This result is not surprising, given the fact that we know that natural and 
induced prolificacies are partly controlled by various genes (the genetic 
correlation between these 2 va ri ab le s is about 0.40 in the Lacaune Milking 
Breed* B00IN, 1979; ELSEN et al., 1984) and also partly result from different 
physiological factors (Matheron and Mauleon, 1979). Therefore, it might be 
advisable for breeders who increasingly use the oestrus synchronization 
method (ELSEN et al., 1984), to take testicular m e as ur em en ts into account in 
selection and repr od uc ti on schemes.
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Table 1. Adjusted means of testis diameters and liveweights for each year station and birth type.

i ffects

TO (cm) IW (kg)

00 d 100 d 120 d 140 d 80 d 100 d 120 d 140 d

3.03 3,96 4.91 5.73 29,2 35,3 40,7 47.0

year-station HS HS NS S HS HS NS HS

birth type (n) HS HS HS S HS HS HS HS

t (334) 3.21 4; 15 5,06 5,02 31,4 37,5 42,7 49,2

2 (822) 3,00 3.94 4,88 5,70 29,0 35,0 40,5 47.1

3 (157) 2,88 3,80 4,78 5,66 27.3 33,3 38.7 44 ,8

Table 2. Genetic parameters of testicular and weight growths. Growths are corrected for year-station 
and birth-type (113 to 132 sires, 530 to 1574 sons)

Age or period Her!tabi1i t y (h2 ) Genetic correlations between TO and LW

(days) TO or TG LW or ADG rG rP rE

80 0.20 0.30 0.39 (i 0.27) 0.63 0.70

100 0.22 0.36 0.59 (i 0.14) 0.59 0.61

120 0.36 0.33 0.78 (I 0.11) 0.58 0.46

140 0.48 0.36 0.81 (± 0.12) 0.57 0.29

80 to 100 0.18 0.16

100 to 120 0.08 0.10

120 to 140 0.04 0.10

TO at 35.40 and 
45 kg

0.42. 0.25 and 0 21

rG * genetic correlation ; rp = phenotypic correlation , rf = environmental correlation

Table 3. Testicular growth of males on individual performance testing (IP) and selected for the 
progeng test (PT)

Vari ables n
IP

x (or) min-max n

PT
X min -max

TO lOOd (cm) 1315 3.96 (0.53) 1.6 to 6.0 310 4.10 2.9 to 6.0

TO 140d (c m ) 940 5,68 (0.50) 3.2 to 7.0 245 5.80 4.3 to 7.0

LW 100d (kg) 1574 35.6 (4.0) 18.9 to 51.4 368 37.0 27.0 to 48.0

LW 140d (kg) 940 46.8 (4.7) 31 .5 to 62.8 268 48.2 36.0 to 62.8
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lable 4. Phenotypic and genetic correlations between testicular and weight growth of males.
and natural and Induced on-farm prolificacy of their daughters (66 to 30? sires 
according to the variable).

Variable

Natura 1 pro 1 i f1cacy I nduced pro 1i f icacy

rp r^ (confidence interval) rp Tq (confidence interval)

TO 80 d 0,07 0.57 (-0,53 to 1.65) 0 -0,03 (-0.63 to 0.57)

TO 100 d 0.09 0.70 (-0.36 to 1.73) 0,10 0.56 ( 0 to 1.1t)

TO 120 d 0,02 0,15 (-0,66 to 0,95) 0,08 0,32 (-0.10 to 0.74)

TO 140 d 0 0 (-0.71 to 0.71 ) 0,19* 0.68 ( 0.31 to 1.03)

TO 0,02 - 0.12 -

TG 80-100 d 0,10 0.86 (-0.26 to 1.95) 0.10 0,52 (-0.06 to 1.09)

TG 80-140 d -0.08 -0.74 (-1,93 to 0.47) 0,16* 0,97 ( 0.31 to 1 .60)

TG 100-120 d -0,11 -1 .45 (-3,12 to 0,27) -0,02 -0,16 (-1 .05 to 0,74)

TO at 35 kg 0.11 0.65 (-0,10 to 1.37) 0.03 0,11 (-0,28 to 0.50)

TO at 40 kg 0,09 0,69 (-0,29 to 1.64) 0,07 0,32 (-0.18 to 0,81 )

TO at 45 kg 0,07 0,60 (-0.44 to 1.63) 0,30** 1.50 ( 0,99 to 1.98)

LW 100 d 0,10 0,61 (-0,21 to 1.42) 0 0 (-0.45 to 0.44)

LW 120 d 0,04 0.30 (-0,57 to 1.15) 0 -0.04 (-0,50 to 0.43)

LW 140 d 0,03 0.19 (-0.63 to 1.01) 0 -0,01 (-0.45 to 0.43)

A0G 80-100 d 0,06 0,54 (-0,70 to 1,77) -0,01 -0.08 (-0.77 to 0,61)

A0G 80-140 d 0.05 0,64 (-0,93 to 2,18) -0,03 -0,21 (-1.05 to 0.64)

AOG 100-120 d -0,06 -0,67 (-2.22 to 0,89) -0,04 -0,28 (-1,11 to 0,56)

TO * age type average of the TO standard error
Testicular and weight growth variables are adjusted for lot-year and birth type effects
( ) = 5-p level confidence interval of geeetic correlation
Averages of natural and induced prolificacies are 1.18 and 1.39, respectively
The harmonic average of the number of daughters per sire are 9 to 10 (natural prolificacy) 
and 12 to 15 (induced prolificacy)
** * highly significant, * * significant
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