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TABLE 1. Least-Squares Breed Groups Means C+ S .E .)  and Linear Contrasts Among Means from the CSIRO Experiment

Breed type 
o f ewe

% ewes % ewes L i t t e r  s ize  *  lambs a liv e  Lanb wt (kg) L i t t e r  wt (kg) Greasy fleece
marked__________ lambed_________at b ir th 3 _______ at weaning3  at weaning3  weaned/E-J3________wt (kg)

Purebred ewes
Dorset Horn(DH) 1 0 0 . 0 + 4.6 1 0 0 . 0 + 7.6 1.52 + 0 . 1 1 55.7 + 1 0 . 2 17.8 + 2 . 1 2 2 . 8 + 3.5 2 . 2 + 0 . 1

Merino(MO) 77.6 + 5.2 63.2 + 8.7 1.06 + 0.16 90.3 + 14.4 23.4 + 3.0 13.8 + 4.0 4.1 + 0 . 1

Corriedale(CO) 97.2 + 3.1 89.2 + 5.2 1.50 + 0.08 84.0 + 7.3 20.4 + 1.5 24.8 + 2.4 3.9 + 0 . 1

Mean (PB) 91.7 + 2.5 8A.1 + 4.2 1.36 + 0.07 76.7 + 6.4 20.5 + 1.3 20.4 + 2 . 0 3.4 + 0 . 1

ewesc
DH:M0 1 0 0 . 0 + 4.1 8 6 . 6 + 6 . 8 1.64 +• 0 . 1 1 75.8 + 9.8 19.3 + 2 . 0 25.4 + 3.2 3.3 + 0 . 1

DH:C0 1 0 0 . 0 + 2.9 97.5 + A.9 1.72 + 0.08 70.9 + 6.7 21.5 + 1.4 29.9 + 2.3 3.1 + 0 . 1

M0:C0 97.7 + 2.9 95.1 + A. 8 1 .44 + 0.07 81.0 + 6.5 17.8 + 1.3 2 2 . 6 + 2 . 2 3.9 + 0 . 1

Mean (F1) 99.2 + 2 . 0 93.1 + 3.3 1.60 + 0.05 75.9 + 4.6 19.5 + 1 . 0 26.0 + 1.5 3.4 + 0 . 1

ewes0

DH:M0 9 6 .A + 4.2 91.3 + 7.1 1.40 + 0 . 1 1 62.0 + 9.9 17.5 + 2 . 0 2 1 . 1 + 3.3 3.3 + 0 . 1

DH:C0 101.3 + 3.0 9A.5 + 5.1 1.57 + 0.08 6 8 . 0 + 7.1 2 1 . 0 + 1.5 25.8 + 2.4 3.1 + 0 . 1

M0:C0 _ 97.0 + 2.9 82.4 +_ A. 8 1.50 + 0.08 61.9 + 7.2 14.8 + 1.5 17.1 + 2.3 4.1 + 0 . 1

Mean (F2) 98.3 + 2 . 1 89. A + 3.5 1.49 + 0.06 64.0 + 5.0 17.8 + 1 . 0 21.3 + 1 . 6 3.5 + 0 . 1

Contrasts
( F I—PB)=h1 +7.5 + 3.2 +9.0 + 5.3* +0.24 + 0.09** -0 . 8  + 8.9 - 1 . 0  + 1 . 6 +5.6 + 2 .5* 0.0 + 0 . 1

(F2-PB)=h2 +6 . 6  + 3.3 +5.3 + 5.6 +0.13 + 0.09+ -12.7 + 8 . 2 t -2 .7  + 1.7+ +0.9 + 2.6 0 . 1 + 0 . 1

h2 - 1 / 2 h1 +2.9 + 2.6 +0.8 + 4.4 +0.01 + 0.07 -12.3 + 6.3* - 2 . 2  + 1.3* -1 .9  + 2.0 0 . 1 + 0 . 1

a Based on ewes lanbing. 
b EJ = ewes joined (o r exposed) fo r mating. 
c F-j = rec ip roca l crosses of the breeds sp ecified , 
d F2  = a l l  crosses from in te r se matings of F-| breeds sp ec ified , 

t  P<.10 
* P<.05 

**  P<.01
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TABLE 2 . Least-Squares Breed Group Means and Linear Contrasts Among Means for T ra it s  Measured in  Annual Lambing Program from 
Maternal Breed Development Pro ject at MARCa

Breed Conception, Lambs % Born Born L it te r Postnatal Lambs L it te r
o f ewe % Born A live a live BWT, kg su rv iv a l, % weaned weaning wt, kg

Purebred(P)b 7 3 .3 2.127 89.7 1.880 8 . 0 2 6 6 . 8 1.282 14.74
2 -wayc 89.1 2.062 95.9 1.914 8.49 82.0 1.494 18.79
F 1d 8 6 . 1 2.185 91.3 1.977 8.14 69.7 1.452 16.67
F2 88.5 2.189 94.3 2.042 8.35 75.6 1.565 18.70
F3 84.5 2.244 91.1 2.037 8.49 71.1 1.494 18.03
Range o f S .E . 1.3 -  7.6 .025 - .129 1.0 -  4.3 .026 - .140 .08 -  .41 1.3 -  6.7 .025 -  .132 .30 -  1.65

2-way -  P 15.8* -.065 6 . 2 .034 .47 15.2* . 2 1 2 4.05**
F 1 -  £ 1 2 . 8 ** .058 1 . 6 .097 . 1 2 2.9 .170* 1.93t
f 2 -  P 15.2** •062t 4 .6** . 162** .33** 8 . 8 ** .282** 3.96**
f 3  -  P 1 1 . 2 ** .117** 1.4 .157** .47** 4 .3** . 2 1 0 ** 3.28**
Range o f S .E . 1.8 - 7.7 .034 -  .131 1.1 -  4.3 .037 -  .142 .11 -  .41 1 . 8  -  6 . 8 .035 -  .134 .43 -  1.67

Xl =1/2(2-way+F_L) -P 14.3** -.004 3.9* .066 .30* 9 .1** .191* 2.99*
X2 =1/ 2 (F 2 +F3)-P 13.2** .090* 3.0* .160** .40** 6 . 6 ** .246** 3.62**
x2/ x 1e .92 -25.57 .77 2.42 1.33 .72 1.29 1 . 2 1

a
b
c
d
e

Prelim inary ana lysis of inpublished data; model included fixed e ffec ts  of year, age of dam and breed; 5,490 ewes exposed. 
Weighted mean of purebreds; 1/2 Finnsheep, 1/4 Su ffo lk , 1/4 Targhee.
Weighted mean of two-breed crosses derived by mating Finnsheep with Targhee or Su ffo lk .
F i r s t  generation that ind iv id ua ls were 1/2 Finnsheep, 1/4 Su ffo lk , 1/4 Targhee.
Expected value is  .71 for ewe t r a i t s  and .91 for lamb t r a i t s  i f  heterosis i s  proportional to heterozygosity, 
t  P<.10 
* P<.05
** P<.01
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S TABLE 3 . Least-Squares Breed Group Means and Linear Contrasts Among Means for T ra it s  Measured in  the August Breeding Season o f the 

Accelerated Lanbing Program from Maternal Breed Development P ro ject at MARC3

Breed 
o f ewe

Conception,
*

Lambs
Born

% Born 
A live

Born
a live

L it t e r  
BWT, kq

Postnatal 
su rv iva l ,55

Lanbs
weaned

L it t e r
weaning wt,kq

Purebred(P)b 53.6 2.026 87.9 1.742 7.45 71.3 1.282 15.26
2 -wayc 60.9 2.057 92.2 1 . 8 8 6 7.57 79.5 1.469 17.52

F ld 69.8 2.038 92.5 1.821 7.41 82.8 1.509 18.12

p 2 71.8 2.042 90.9 1.828 7.38 80.4 1.474 18.19
71.5 2.108 90.2 1.875 7.65 79.1 1.537 18.62

Range o f S .E . 1.1 - 3.0 .021 -  .054 .9 -  2.3 . 0 2 2  -  .060 .06 -  .18 1.1 -  3.0 .022 -  .058 .27 -  .71

2-way -  P 7 .3** .031 4.3* .144 . 1 2 8 . 2 * . 187** 2.26**
F , -  P 16.2** . 0 1 2 4.5* .080 -.04 11.5** .227** 2.85**

f 2  -  P 18.2** .016 2.9 .086t -.07 9 .1** .192** 2.93**
f 3  -  P 17.9** .082** 2 . 2 t .133** • 2 0 t 7 .8** .255** 3.35**
Range o f S .E . 1.8 -  3.1 .033 -  .056 1.4 -  2.3 .036 -  .062 . 1 1  -  .18

K\1co .035 -  .060 .43 -  .73

X1 =1/2(2-way+F_L).-P 1 1 . 8 ** . 0 2 2 4.4* . 1 1 2 * .04 9 .8** .207** 2.56**
X ,=1/2(F^-F,)-P 18.1** .049* 2 . 6 t . 1 1 0 * .06 8 .4** .224** 3.14**
X2 / X ie 1.53 2.23 .58 .98 1.62 . 8 6 1.08 1.23

3  Prelim inary ana lys is o f inpublished data; model included fixed e ffe c ts  of year, age of dam and breed; 7,770 ewes exposed to rams. 
b Weighted mean of purebreds; 1/2 Finnsheep, 1/4 Dorset, 1/4 Rambouillet.
c Weighted mean of two-breed cross derived by mating Finnsheep rams to Dorset and Rambouillet ewes. 
b F ir s t  generation that ind iv id u a ls  were 1/2 Finnsheep, 1/4 Dorset, 1/4 Ranbouille t.
e Expected value i s  .71 for ewe t r a i t s  and .91 for lamb t r a i t s  i f  heterosis i s  proportional to heterozygosity, 

t  P<.10 
*  P<.05 

** P<.01
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TABLE 4 . Least-Squares Breed Group Means and Linear Contrasts Among Means for T ra it s  Measured in  the December Breeding Season of the 
Accelerated Program from Maternal Breed Development Pro ject at MARC3

Breed 
o f ewe

Conception,
%

Larrbs
Born

% Born 
A live

Born
a liv e

L it t e r  
BWT, kg

Postnatal 
su rv iv a l, %

Lanbs
weaned

L it t e r
weaninq wt,kq

Purebred(P)b 65.5 2.016 90.6 1.772 7.14 75.5 1.352 14.79
2 -wayc 77.0 2.074 96.0 1.971 7.60 82.7 1.579 17.17

F 1d 83.5 2.146 92.3 1.923 7.29 83.4 1.602 17.80

f 2 77.9 2 . 0 2 0 91.9 1.825 7.03 82.6 1.515 15.88

f 3 80.4 2.029 93.3 1.849 7.20 82.2 1.527 16.96
Range o f S .E . 1.3 -  3.8 .024 -  .067 .9 - 2.5 .026 -  .072 .08 -  . 2 1 1.4 - 3.9 .026 -  .071 .28 -  .79

2-way -  P 11.5** .058 5.4t .199** .46** 7.2* .228** 2.38**

F i - p 18.0** .130** 1.7 .151** .14 7 .9** .250** 3.00**
f 2  -  P 12.4** .005 1.3 .054 - . 1 1 7.1** .164** 1.09**

f 3 -  P 14.9** .014 2.7* .077 .06 6 .7** .176** 2.17**
Range o f S .E . 2 .0 - 3.9 .032 - .070 1 . 2  -  2 . 6 .034 - .075 . 1 0  -  . 2 2 1.8 -  4.0 .034 -  .074 .38 -  .82

X i =1/2( 2-way+Fj )̂ -P 14.8** .094* 3 .6t .175** .30* 7 .6** .239** 2.69**
X2 =1/2(F-7+-Fx)-P 13.6** .009 2 . 0 t .066t - . 0 2 6 .9** .170** 1.63**
X2 /X.,e .92 . 1 0 .56 .37 -.08 .91 .71 .61

3  Prelim inary ana lys is of inpib lished data; model included fixed e ffec ts  of year, age of dam and breed; 6,520 ewes exposed. 
b Weighted mean of purebreds; 1/2 Finnsheep, 1/4 Dorset, 1/4 Raubouille t.
0  Weighted mean of two-breed cross derived by mating Finnsheep rams to Dorset and Raubouillet ewes. 
b F ir s t  generation that ind iv id uals were 1/2 Finnsheep, 1/4 Dorset, 1/4 Raubouille t.
e Expected value i s  .71 for ewe t r a i t s  and .91 for lamb t r a i t s  i f  heterosis i s  proportional to heterozygosity, 

t  PC .10 
* PC.05 

** PC.01



508 TABLE 5 . Least-Squares Breed Group Means and Linear Contrasts Among Means for T ra it s  Measured in  the Suffolk-Hampshire Crossbreeding 
Experiment at MARC

Breed 
o f ewe

Conception, %a,b 
Single M ultip le

Lanbs
BornP

% Born 
A livec .d

Born
a live c ,d

L it t e r  
BWT, kqC,d

Postnatal 
su rv iva l (%)d,e

Lambs
weanedc.d

L it t e r  weaning 
wt (kq )c,d

Purebred(P) 73.6 89.3 1.484 89.7 1.349 7.96 72.7 .953 24.0

F 1 79.4 94.3 1.544 92.0 1.442 8.31 77.8 1.097 27.6
Suffolk backcross 82.7 77.0 1.446 92.4 1.356 8 . 1 2 73.3 .982 25.2
Hamp backcross 77.4 84.4 1.527 90.0 1.384 8.05 69.8 .956 23.6

F 2 79.8 85.7 1.462 90.1 1.335 7.96 78.4 1.030 26.3

f 3 75.9 96.3 1.460 90.8 1.343 7.75 73.6 .979 24.9
Range o f S .E . 1.6 -  3.6 3.6 -  4 .5 .019 -  .049 1.0 - 2.7 .022 -  .058 .08 -  . 2 2 1.5 - 3.8 .024 -  .064 . 6  -  1.5

F 1 -  P 5 .9** 4.9 .060* 2 .3t .093** .35** 5 .1** . 144*** 3 .6***

(Fo+F-z)-(F-i+P)
----2— 1.4 - . 8 - .053t - .4 -.056t - .2 8* .7 - . 0 2 0 - . 2

f 3  -  f 2 -3 .9 1 0 . 6 * - . 0 0 2 .7 .008 - . 2 1 -4 .8 -.051 -1 .4

(F 2 +F3 ) / 2 -P 4 .3 t 1.7 -.024 .7 - . 0 1 0 - . 1 0 3.3 .051 1 . 6 t

Range of S .E . 2.1 - 3.3 3.7 -  5.4 .024 -  .044 1.3 -  2.4 .028 -  .052 . 1 1  - . 2 0 1.9 - 3.4 .031 - .057 .7 -  1.4

a Based on 2,632 s in g le -s ire  matings and 379 m ultip le s ir e  matings, the la t te r  a l l  mature ewes, 
b E ffe c ts  of age of dam, year and dam lin e  were f it te d .
G Based on 3,782 records of lambing ewes.
d Records were adjusted to a male and 100% lamb heterosis basis and e ffe c ts  of age of dam, year and dam lin e  were f it t e d . 
e Based on 3,474 records of ewes giving b ir th  to l iv e  lambs, 

t  P<.10 
* PC.05 

** PC.01 
***  PC.001




