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STUDIES ON INBREEDING IN SHEEP
II.— The Effects of Inbreeding on Tail Length
and Mortality Rate of No-Tail Lamps
By

K. . GroNpme* axn Jo W, MeOagry*s

SUMMARY

Breeding reeords kopt by the South Dakots Agriculture Experiment
Station on a flock of no-tail sheep eovering a period of 13 years and
tive gonerations were analyzed. This imvestigation was carried oug
to study the offocts of inbreeding of lambs, dams and sires on taijl
length and on mortality rate of lambs,

1t was found that an increase of 10 per eent in the inbreeding of
Tambs, inbreeding of dams and inbreeding of sires caused a decrease of
1.10, .81 and 0,73 inches in tajl length at hirth of lambs, respectively,
All values border on statistical significant, Inbreeding had no apeeific
effect on the morlality rate of lambs,

INTRODUCTION

The long tail is a well fized character in practically all breeds of sheep
in the United States. There are no statistics on the percentage of lambs that
die each year from the infestation of maggots in the tail.  Success or failure
m sheep production, dependsg upon systematic attention to the smallogt details,

The purpose of he present investigation is to evaluate the effects of in bre-
eding of lambs, dams and sires on tail lenght and mortality rate of no-tail lambs.

MATERIAL AND METHODS

The south Dakota Agriculture ixperiment Station, U.8.A., imported
SIX representative sheep that belong to the general olassification, of fatrumped
sheep from Siberia in 1913, None of the individugls imported had any sembl-
ance of tail. '
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Since that time, the Siberian sheep were used as a foundation stock in.
order to develop the no-tail sheep by crossing with Hampshire, Shropshire,
Cheviot, Southdown and more recently Rambouillet and Columbia hreeds:
The object or this work was to develop a new hreed of sheep in the United
States that would not have to be docked ang 86l retain desirable mution and
wool qualities, The no-tai] breed of sheep was deseribed in detai] by Wilson
(1940). Jordan (1932) and Wahlstrom ¢ ol (1963),

The date used in the present study were taken from the breeding recoyds
for the no-tail sheep flock raised by the South Dakota, Hxperiment, Station,
Birth tail length records for 750 lambs covering a period of 13 years (1947 -
1960) were used in this study.  Tail Tenght wag measured to the nearest 0.1
mch. Mortyl ity rate was caleulated in terms of the pereentage of the nnmber
ol lambs born 'which survived to 120 days (weaning age).  This stage of life
was chosen because it s the one where heavy death losses are expected, The
methods nsed in thig study to calenlate the coelficient of nbreeding were
previously reported by Ghoneim and MeCarty (1967) The methods suggested
by Snedecor (1959) for statistical analysis were followed.

RESULTS AND DISCUSSION

Differences in the lenght and shape of the tail have been used as a bagiy
for classifying the m any breeds of sheep found in the world, A fow experiments
have studied the inheritance of tai] lenght in mice, Ralconer (1 954) found that
the heritability of tail length was 60 per centiin mice. He estimated the genetic
correlation between weight and tail length to range between 0.57 and .62,

Wilsom (1 940) and Jordan (1952) describing the no-tajl sheep, stated thas
unlike the polled or hornless condition in cattle, tailessness is recessive, They
suggested that the no-tai] characteristic is not o simple recessive and multiple
factors with modifying effects and Ppossibly complementary factors are invol-
ved,

Effect of tnbreeding of the lamb on its 141 length and mortality rate -

IJ'Jbz'eeding of the lambs increased gradually from the first to the fifth
generation, Percentage mortality wag greater in generationg 9 through 5 than
in generation 1 (Tabl 1). However, there is no clear indication of a consistent
relationship between inbreeding of laml and percentage mortality. This
finding is in eloge agreement to thoge reported by Venkatachalam @ al(1949)
m six breeds of sheep in the United States and Ragah et a1 (1954) in Eavptian
Ossimi and Rahmani lambs. However, the mortality percentage in no-tail
lambs is less than that reportad by Venkatachalam ef al (1949) who showed
that it ranged between 42,29, in Cotswold and 18.0 9% in Rambou; llet sheep.

Tail lenght at bipt), decreased from 92,02 inches in the generation one to
0.69 of inch in the fifth generation (Table 1) Although tail length of a]] lambs
bomn in the flelk was measured and recorded, yet selection was practiced toward
tailessnens ang therefore o part of the decremont i tail lenght was caused by
selection besides nbreeding.
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Negative correlations and regressions of taj) length on mbreading of the
lamb were found for each of the five generations (Table 2).  Most of the
estimates wers statistically highly significant, while those for the fifth genera-
tion were non-significant, and thi might he due to the Tew number of indjvi-
duals used in this generation. There was also Jess than 1/2 ag mueh merease in
breeding between generations 4 and 5 as Letweoen any of the otliers, However,
tail length decreased by 1.62, 1.47, 0.43 and 0.54 inches for every increase of 10

per cent in the inbrevding of the lambs for generations | thr

ough 4, respectivel ¥.

The pooled regression coeflicient for aj] generations ( —0.11) wag highly
significant.  On ¢l basis, one would expect a decrease of 1.1 inch
for each increase of 19 per cent in the mbreeding of lambs.

mn tail length
TARLE L—AveEraces von INBREEDING TAIL LENGTH ARD MORTALITY
RATE FOR THE GENERATIONS STUDIED
|

Average mbreeding for Tail lengt

, | e T | e . . =

Generation lambs | s | sires l}:u;]-- 3011: 2TORARE | Wo: of | No. of
% ‘ % | e 1‘”"?;1‘;1‘ Jamhs sires
1 / 1.6 | 149 | 113 } 16.7 | 2.02 90 8
2 16.3 9.1 20.1 | 20.2 1.59 213 33
3 19.3 14.7 20. 4 17.5 | 1.06 268 19
4 23.2 | 90.1 | 18.5 | 18.4 1.07 152 13
5 J| 24.6 | 95.0

| 18.6 | 18.5 | 0.69 | o7 7

TABLE 2.—-—CORRELATI’0'NS AND REGRESSTONS FOR TALL LENGTH GF LAMREY

WITH RESPEOT TO THE INBREEDING oF LAMBS, DAMS AND SIRES.
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Effect of inbreeding of the dams on tail length and mortality rate of their lambs -

The means presented in Table I for inbreeding of dam and percentage
mortality of lambs provide no consistent indication that inbreeding of dams
had an effect on mortality rate of their lambs in this flock,

Statistically significant negative correlations and regrossions of tail length
on inbreeding of dams were found for the first four generations. Regressions
of lamb tail length per 10 per cent of inbreeding of dams for the first four
generations were 1.16, 0.97, 0.57 and 0.66 inches, respectively,

The pooled regression coefficient for the five generations (—.081) was
highly significant. On the basis of this esti mate, one would expect a decrease
of 0.81 inch in tail lenght of the lambs for every increase of 109, in the
inbreeding of dams.

Lffect of inbreeding of the sires on tuil length and mortality rate of their lambs :

No specific trend was observed between the inbreeding of sives and morta-
lity rate of their lambs (Table [). The inbreeding of sives was 20.19/; and
200. 49/, for the second and third 2enerations, whils the mortality rate decreased
from 20,29/, in generation 2 to 17.5%0, in generation 3. Apparently inbreed-
ing of sires has not been an influencing factor on the lamb morbality in this
tock.

Negative correlations and regressions of tail length on inbreeding of sires
were noticed for all generations (Table 2). The values for correlation and
regession in the first, third and fourth generations were statistically significant,
The pooled regression coeflicient for the five generations (—.078) was stabis-
tically highly significant. A decrcase of 0.73 inch in tail length of lambs is
expected for each increase of 10 per cent in the inbreeding of their sives,
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