,.‘:LNI’-J."iL B_.._'.II G’

THE INHERITAIICE OF CHARACTERS IN SHEIP

Oklgheme
Agvivitural and Mechanical Coflege
Library
SEP 9 1936

As ¥}
A :
J':LE --t "I'LRIJOIJ

(1}

JULY 1&, 1922 ’
' A i -, . '_

»



Qrad M-—i—/fm..? 2

INDEX

Histoxry

Introduction

Inheritance of horns and folds

Inheritance of prolificacy
and early lambing

Inheritance of size

Inheritance of colox

Wool -

-Covering and density of fleece

Scouring of fleece

Pineness of fleece (Bradford
connt)

Illustrations

Length and gtretoh of fiber

Diffioultiec met iu atteumpt to
establish a hybrid breed

of sheep

Summary

Bibliography

90231

o

10

16
24
28

39

o7

66

l.‘a

Okighen
al erd Mechanmicsl |
I| -fj'.r!,

SEP O 1936

]
-]

- 156

- 27

& &

- 46
~- b3
- B7

- 64

65

- 67

s hog



HISTORY.

There has been very little systematic effort toward im-
provement of any class of liveastock by using a system of cross
bresding. '

Host of our present breeds of sheep, according to Charles
Plumb*, originated from umsystematic cross breeding, This crose
breeding however was not the crossing of distinct breeds, but
rather a mingling of a general type with a more firmly estab-
lished type or breed. The improvement that has been brought
about is due mainly to selection rather than orossing, This
latter statement is proven by the fact that most of the improve-
ment has Ocourred in later years.

The most recent attempts at establishing a fype or breed
by cross breeding have been carried on in Hew Zealand, Australis,
and the Government Sheep iarm at Boise, lIdaho,

The first mentioned cross-breeding in Hew Zealand and
Augstralia was not by systematio @rmgntal trials, but was
brought about by an increased demand foxr mutton. The early
history of the sheep in these two countries shows that the
main object in keeping sheep wae for the wool produced, When
land became higher in price and cold s torage shipping was devel-
oped the sheep men naturally gave some consideration to mutton
production. In attempting to produce mutton they were loathe
to sacrifice the fine wol nhnﬁ beca'use they were admirably
suited to the range comiitions. The resunlt was the development
of a system of orossing these fine wooled shesp on the Lincoln

*Pypes and Breeds of Farm Animals, Charles Plumb. 2 655.
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and cotswold, long wool breeds.
The result of this grossing is a breed called the Corridale.

This has not been established as a breed with definite character-
ietics but is recognized as a breed by Mr. Plumb*.

The conditions on the range in the northwestern part of the
United States were similar to those of New Zealand and Aus tralia,
The need of a breed for our range country that would be a dual
purpose breed was early recognized dy the U. S, Department of
Agriculture and a systematic effort to establish such a breed
was started,

The system used by the Department COf Agriculture was much
the same as that méntioned as used in New Zealand. However, a
eystematic method of gelection wae followed.

There has been no detalled peport of this trial published;
but this work has progressed far enough that the U, S, Department
of Agriculture is encouraging the use of the name "Columbian™ %o
designate this cross-breed.

The New Hampshire Experiment Station has studied the in-
heritance of fecundity and the rxesulte of thies study are reported
in the New Hampshire Technical dbulletin Ho. 14 by E, Z. Ritzman.

The original part of this experiment was etarted in 1909
by Professor John A. Cxaig, then Dean of the School of Agriculture
and Director of Experiment Station at Oklahoma A & M College,

s*"Po give the plan of the experiment in detail we guote here
from the first two paragraphs of the memoranda submitted by
Professor C¥aig to the office of Experiment Stations, Washington,
P. C. in 1909", _ ;

*Pypee and Breeds of Farm Animals,”
*%0klahoma station bulletin 126.
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* "Phere are great possibilities in dreeding winter lambe in

Oklihoms and the Southwest because the state 1s eminently adapted
to sheep, the winter conditiong are favorable for winter lamdb
'Mln; and there are large profitable markete for lambs at this
tine; but we do not have a breed of sheep at present that meets
in a gatisfactoxy way all requirements, I have experimented
with the Dorset, the Shropehire and the Merino at the Wisconsin
Experiment Station safficiently to know the right way to cross-
breed these to prodnce a gheep that will be the oqml.of the
Shropshire in mutton qualities, produce a fleece worth more than
the Merino and have the peculiarity of the Dorset of breeding at
any season, without having horns and other disadvantages such as
light fleeces and poor mutton form, that the pure bred Dorset
usually possesses,

I made the first anC second erosses of Dorset rams on
Shropshire ewes and I find the Dorset characoteristiocs could be
grafted on the progeny in that way. It wounld be an important
line of work to get thorough statistics on the exact number of
crosses that it is necessary to make. Some of the second cross
had the Dorset characteristics and more of the third cross but
just what proportion has never bdeen determined. Mendel's law
could also be studied in this work."

The sheep have been in charge of the Animal Husbandry
Department and the work has been under the supervision of the
following men: Professor J. A. Craig, 1909; Professor W. A, Link-
later, 1910-1911; Professor C. I, Bxay, 1911-1914; Professor

*Oklahoma Station bulletin 126.
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D. A. Spencer 1914-1917; Professor F. 8. Russell, 1918; Professox

W. T. Magee a fow months following Mr. Russell, and myself,
4, B, Darlow,for the years 1919-1922,

The foundation flocks consisted of fifty purebred Dorset
ewes and one imported ram; twenty-four purebred Shropshire
imported ewes, and one ram; twenty-five pure bred Merino ewes
and one rTam,

* "The object of this experiment is really two-fold:
Pirst, to develop a type of sheep that will be particularly
suited t0 the oclimatic comiitions of Oklahoma by oross-breeding
Shropshires, Dorsets and Merinos; and Second, to study the
inheri tance of such characters as conformation, size, weight,
growth, horns, color markings, folding of skin fleece, tine
of breeding, time of lambing and prolificacy.”

The type as desoribed in Station bulletin 126 is about
apg follows:

1, A desirgble mutton conformation.

2. Ewes to breed freely in lMay or June.

3., Desirable size simlilar %o that of Shropshire.

4. A fine dense fleece with excellent quality and good

length.

* Oklahoma Station Bulletin 126.
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8. Prolifiocacy maintained to a high degree of excellence.
6. Hornless character to be established as soon as desirable,
7. Dark colox of face and legs.
8. Sheep not to have excessive folds.
The cross-breeding started in 1910 and all three breeds
were combined as soon as possidble. The method of procedure
for the various characters precede the discussion of said
charaotere in the body of this thesis. All the characters
mentioned in this introduction were observed and the observation
carefully recorded. Observations were made at birth and at the
ages of one week, one month, six months, nine months, twelve
months, eighteen months, twenty-four months and thirty months.
Explanation of wool data will be found on pages 3 J, 37 637
of this thesis.

TABIE SHOWING SYSTEM OF MATIEG AND METHOD
OF DESIGHATING THE BREEDS AND CROSS-BREDS.

¢«  geotion 1 -

Shx¥opshixe
Dozset
Bambgnillot.

Section 2

Shropshire-~-Doxset '
Shyopshire~Rambouillet
Shropshire (Doxset-Rambouillet)

Doxse t-Shropshire
Dorset-Rambouillet
Dorset (Shropshire-Rambouillet)

Rambouillet-Shropshire
Rambouillet-Doxset
Rambounillet (Shropshire-Doxset)



Section 3

’ S « Shropshixe
M - Merino
Symbols ~- ( D - Doxset.
( R

(s (D-R} )=(D (S~R) )
(8 (D-R) )={R (8~D) )

= 83
= D3

« Rambouillet.

(D (8-R) )=~(R (5-D) )

83
(D (8~R) )~(R (8-DP) ) = D3 R3

Section 4

addae (3 (D-R)=D (s-nl) ) == (8 (D-R)~ B (s-1) ) « 56 D5 B5 & ay
a¥¢as (5 (D-R)-D (S-R) ) -~ (D (8-R)= R (8-D) ) = D6 85 R6 = by
b¥e s (3 (D-R)-R (8~D) ) — (D (S-R)- R (8-D) ) = R6 85 D5 =

Section 5
.sg_i-'ll:aunuﬂlo-x
‘lf'l-ﬂununlozi.
bpd ey =Dy Byy By = =
Section 8
T w8, Dy Ry =4

%% =Dag Ryy 8, = B
T E=Rep Dyy By = O

RN

The following are the coNlelusiong arrived at by Mr.
Russell from his worxk and a study of all previous records; and
published in Station bulletin 126, July 1919.

1. ' The péint has been reached where we can begin breeding
croge~-breds of the same ci'osa. The eighth cross has been reached.

-

After a few years of 1nterbroeding crose~breds, more definite

conelusions ean be drawn in regard to type.
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£. A dominance of matton conformatién has been maintained with
50% of the inberitamce of the Shropshire or Dorset.

3, The Merinos and Rarboulllets have transmitted their
density of fleece,

4, The absence of folded skin in the mutton breeds seem to
be dominant over the presence of folds in the fine wool dreeds.

5., The dark markings of the Shropshires are dominant in
the F. generation.

6. The early breeding character of the Dorset is dominant and
can be established by selecting those iniividuals that are born
in the fall and have proven themselves to be early breeders. This
charaoter (early breeding) seems to follow the Mendalian ratio of
1-2-1. There ig no dotbt that this charscter cam be fixed in the
higher crosses.

7. The Dorset has shown up as 2 very good general purpoge
sheep, lacking somewhat in smoothness and wool production. It
appears that the Dorset 1s the foundation on which improvement must
be built in establishing a new breed.

8. The Shropshire is of course the best mniton type and sheaxs
a fleece exceeded only by soms of the crosses. 1t is unusual for
the Shropshire to drop lambs earlier than February.

9. The Merino has shown up exceedingly well as an early lamb
producer, but is small, grown slowly and does not produce a desir-
able mutton ocarcass. .

10. The Rambouillet was substituted in place of the Merino

in 1915, and has added more gize and a longer stapled fleece to the
erogs-breds.
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11. Mathematical interpretations of the details of fleeoce
inheritance are now under wAy.

12, Among the oross-breds we have several very desirable
individnals, Illustrations of same can be studied from the fore-
going plates. :

13, In time of lambing for the pure-bred ewes, the fine wools
have stood first in fall and winter lambing., Dorsets a rather cloge
gsecond, and Shropshires decidedly third, Of the oross~breds in
the P. Generation the Merino-Dorset seem to have an average
lambing time midway between the Dorset and Merino; the Shropshire-
Dorset midway between Shropeshires and Dornets.'and the Shropshire-
Merino midway between the Shropshire and Merino. The higher '
crosses have not been bred on large enough numbers to give definite
results. ‘

14. Of the ewes that have lambed, the different breeds mnd
crosses have ghown the following percentage of prolificacy:

Doxset ——————— 148%
Shropshi¥® —cececwes 139%
Merinos —————

MEonuLCt e e u‘%
Shrop.-Dorset ——-weee- 139%
Merino-Dorset -~me——we- 138%
' o=lering ~—mwcawu= 109%
T T e 188
D (3K) e i 125%
¥ (8sD) ———-- e 150%

18. Some of the rams of all the different crosses except
those having 75% Shropshire inheritance have grown scurs or horns,
although a few rame having 25%-50% Shropshire inheritance have had

no horng. The hoxnsg d0 not ocour so frequently in the females.
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Horns have not in a single gase occurred on ewes possessing 50%
inheritance of the Shropshire or 25% of the Shropshire and 50% of
the Merino where the remaining 25% was Dorset blood. The hoynless
character of the Shropshire is 4 cubtless dominant in the female
offspring.

16. It wili prove more esonomical to work with comparatively
emll nunbers. Investigation to date has shown thnt spring lambs
tend to produce spring lambe and fall lambs produce fall hmbs.‘)
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INTRODUCTION

In begimming the work on this experiment I started at
ths point reached by lMr. Russell and reported in Oklahoma
Station bulletin Ho. 126, published in 1919.

It was necessary in planning this work that I follow
rather closely the proposed system of mating found on page
9 of Oklahora Experiment Stsation bulletin No. 126 and
recoplied in the general introduction to this thesis. This
neceseity is evident when the objects of this particular
phase of the work are consldered, Part of my work was to
determine whether conclusions remched in 1919 were justified
in light of more recent data and part was to get definite
results regarding those points which were still undetermined
from the previous work done.

The system of designating the breeds and cross-breds
in my work was the same as that showm on pages § and 6 of
thig thesis.

The ptody of the finenesse, scouring compactness and -
covering of fleece followed that described on page 5
of the Introdustion of this thesis with the exception that
in 1921 we used the Bradford count system to designate fineness,

The Bradford oo-;t system 1s a system that was developed
fn the Bradford mills of England and is based on the weaving
quality of the wel. The count given a particular fleece is
the number of hanks,(560 yds) of yarn that one pound of combed

fleece will weave.
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.The gamples showing the fineness of fleece for the

various counts were fiarnished by Mr. D. A. Spencer, of the

U. S. Department of Agriculture. The results are obtained bdy
a system of comparison. They are not as accurate as those
obtained by microscopic measurements but are much more
practical.

The terms used to designate fineness, compactness
and sovering of wool were changed %o numbers. The system
of estimating these various items was not changed but
numbers were substituted in order to arrive at a definite
oomparison.

Object one of my work is a continuation of the worxk
Preceding and the conclusions regarding this point were
reached after three years' work following the plan outlined
by my predecessors. Objects 2 to 6 were to cheok
sonclusions Teached by other investigators and to get some
new information regarding fleece inheritance.

As was stated in the general introduction, the
Rarbouillet was substituted for the Merino in 1915. All
the Merinos were not disposed of at this time and I will
discuse the purebred Merino in this present woxk. There
were algo a number of the cross-bred Merino sheep preson.t
when the Merino wae dropped and there will be a large

number of these Merino crosses in the following discussion.

¥4
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OBJECTS
I
To continue the study started regarding the cross-
breeding of sheep, in the effort to develop a new breed
suited to Oklahoma climatic coniitions; such study to de

carried on toa definite conglusion.

II
To ascertain whether the dark markings of Shropshire
or vhite markings of Dorset and Rambouillet are dominant.

I1I.
To determine whether the polled character of Shropshire
is dominant over horns of Dorsets in P3 generation.®

Iv.
To study the inheritance of weight, fineness, compact-
negs, scouring and covering of fleece of the Rambouillet,
a fine wooled breed, when crossed with Dorset and Shropshire,

med ium wool breeds.

Y.
T0 determine the dominance of smooth oxr wrinkled
gkin and to stndy the relationship detween folde amd fine-

nesg of fleece.

/f Frrst Cros§



g0 14, Table showing presemce and location of folde also presence

or absence of horns. /j
FPolds Number with.folds Oon. Horms
ed :Noy tNeck : 'ail :Body: high:Loose:Smooth:Present: :hsent
D=k 5T sheep , :
1i=D) 214 2 ~e § =~ ! emp mes : T 3 7 : 14 0
I-8) or . '
S=1) $1 8 : B 13 3 B3 3 3 e= 3 wu= 3 1 e
N=-S) or
S=N) R 1 £ § = j en 3 wel eewg == 3 0 2
or Deli e : M ¢ g 1 g: 8 3 Xz B 3 42 ¢ 0
S=D) or
D=-S) {1 B § == § ww - i == -2 2 : 2 3 0
118 ¢ & 1 g : : B £ : B $ 8 4
212 ¢ 5t E 2 Ri1 8.3 BR5_T 23 8 : 4
1% 1 2 1 5 3 % 3 1 &% i 1 10 i 8 3 a
S=M) or S
i=S) Ny &£ B 3 2 : 21 2 &1 &3 9 s 10 1@ 7
org_-;n %483- ] ww Tww i we b o= 45 § , 36
l 124 : 16 : B 2 B: B i ww: B 3 : 28
E! or D{DBJ ‘rzss I wm ] mwm ‘] me ] w= ] w= 3 2§ 3 22 3
D) or M(D-8) :24 : 123 7 : 7 : 7 : 10 : 2 : 20 3 5
Eﬂllk'(“"sl 11l: we i @ew § ww] ee [ == 3 ] .z 0 % 1
D) )efM(BD)) 31 : = 3 = 3 o=z ==z 13 we : 1 3 0
D) or S(IM) :44 : 14 : & : 4 : 4 : 9 : 21 : 24 : 20
(up) 383 1 3 oot o= em 3 Bt O 3 3 : 0
(8!1. 11l i == ww 3 wmme ;] em i ee= 1
i) ( (sM)) 1l == e=e 3 we im= 3 ] == 3 & -
SD) (s8)) (1R » & 2. 3 3 3 2 1 3 ww;3 wwg 2 : ——
M (sD)) 11 : == 3 mm 3 ew ] e= 3 ] 3 w= s -
{¥p}) 38 wnton § = je= 3§ 2t 1: 3 _: -
 {sD)) 143 2 (o Boew :ee : 3: 1 : 4 3 -
(8D)) $ 1l 3= 3 em §em ] e} e= : - 2 1
‘ -mm 4 e - 2

g;iggp} x 1 : : § == g

1

i
=
T
}.
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Pare lb.

Table [oe. I chowr the inheritnnce of the foldés or
wriniilen of tho fine wooled breedo nnd alco of the eharmoter
of norne. Ainy shoop showin- folde t- any markeé extent doet %o
a2 certaln degrec lrek the ocompact muiton o nfaririti n becaure of
the rodominnnce cf the Mne 'vol charaotere. Accordins %o the
precodin~ table nngd o.hcervatx:m of tho flook, it 1o dlilicult
to o6dtain the decircd finenecs of fleece without nt the sams
time gotting the undesirable fenture of folds,

It 111 bo noticed in the =il or =D cxroes of 4% animale
only 8 were emooth, £4 ind foldc at noock, 10 shored looaenee;a
and 8 werc vrinkled all over tihe bodye The !l=2 Oor S=I1 grocs
chowed but two smooth checp out of 24, 16 had Tolds at neck and b
more vrinkled all over, |

The I (SD) orocs hnd £ smooth animals out of 24. 12 had folds
at neck and 7 bad folde all over,

5 (U=D) 44 animals showed Z1 animals omooth nnd 14 hnad folds
at neci,

The C orose knd 6 rmooth out of 12 animals, B had 7 and
A bad 10 out of 1& animale.

~The A exoes hnd lese of the fine wool blood than elther of
tho other crosser while C had the uoot concontration of this dlood.

The horned character vill be hayd to overcome and breoc out
beontre ac a rule U is character in dominnnt excent ~hen croescc
1tk tho Shrorohiree Tho Torsetr have horne in both sox and the -

Mexrino in tho rame 2
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There wore 43 sheep of the D-§ or S-D orose md 36ware
without horna._fébvnn-had horne. The hornleoc charnctor of the
Shropshire is dominant over the horns of the Dorset. The
8 (SD) or 8 (D3) had animale and both havo horns. Thie is & small
namber but thero is a greater concentration of Shropghiro blood
than in the former crose. |

The D (D(SD)) orocs showed showed thnt out of three
animals all three had horns. 3Seventeen of the D(5!!) ocroes show
10 with homo and 7 without, Of 26 M (SD) or 1 {DsS) 20 had
hornc end 6 418 not., The latter is eignifioant because it is
a hisher percontagetban in the D (SM) cross.

Of the A, B and C oross ench had eight animals with horne
and four without, The concentrati-n 0f Dorcet dblood is different
in each oie of thepe croceoc, but the horne are the same in
eagh.

It ¢an bs peen from the foresoing table that the horned
charncter appearc recessive nt timoe at lenst.® uhen the lorpet
blood is procent to any conoiderable goncontration the horns
aro presont in at leact a perccntage of the offcprins.

*Evolution, ¥ariation and feredity, R. 'l Locio.
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I1 Table showing the percentaze of ewes of the various breeds and
eross oreods lsmbing within any given & wsek period,

iWeek :

. cEnding: Feb.:Mar. : ApYr. :May :8ept: Qet.: Nov., : Dee. :Ho.o0f:leo.0f :Percent
Breed 3N .;Jam.30: 21 : 14 : 7 ;1 :.21.: dé.e: 7 : 1 : fall:Sprimg:ef fall
Dorset 491 3 6.6 : 11 : B0 123,89 : 646 : lel: 1.1 : 12 : 16.6: 36 : 70 : $0,7*
Merine 316 : 68D : == : 0E2D; EP : 6,Bb: == : == : 2P : 81.E5: 9 : 7 : b6.BB

Shropsnire :33 :-=e--=:3.,1 ;27,8 37 : R4,8; - we § B § vwe=e: 1 : 38 : 3

n »

Ramooulillet :28 : 13.63: == : 9,1 : 13,63;: 9,1; =« : 9,1 : 36,36;: 9.1 : 1B : 10 : b64.b
§_-_-2 :1 61: 7.84: 13.78% 7.84:21.6) ; 9.8 : -~ b 7.84: 31.67; 20 : 31 : &9.2
D=8 11 : wee i 9,1 :27.87:36,36 : 9,1 ; = 19,1 : ee= : 9.1 ; 8 :' 24 : 2§
D (v5) :

D _(sD) + 8 : 2 : EDb : e= : ZDb : 12,0; eei =« : == : 1EB.D : b : 1b : 2b
DMor MBp  :29 : b : 6 : 10 : 16 : b : --:18,6: 26 : 20 : 28 : 16 : 60

L2
®
-3

;3!_‘1' M8 327 M 704: 5.73' 1101 11.1
D!S}QO!’D‘E):I‘ H l14.4: T.2; 17.3: 14.4 H -

D-3(8(aD)) 3 8 3 == : == : B0 : --

s (MD) 126 3 80 ;80 ; 4 12 1 & i;--;-= 120 : 8 ; 8 : B

t_J
K ‘D‘S) il ﬂl ' L 1! '11 - - -;4- 4 ma—e ? - j““_!. 11,.1 2 L! —‘ L—m
00 _

D(DP(8D)) : 1 : == ¢ == 3 == 3 100 ; <o= see=: === ; ==o=f =200 1 O°05d b

: l4.4: 21,6 : 21.6: 8 : é 57.6

&

g--:n-

-0

-§) OT .
]D)‘(ﬁ'%)) : 6 ¢ . 20 : 20 3 BO 3 === jmee: === ; 40 : ==-= : 2 : 3 : 40
A 3 7 ;3 BB.6 3 14,53 %8,6: o= : 14,8:;14.8:7= e 3 osee : 1 3 6 ¢ 14,3

V ¢ momme e me H w
R { ’]D) e 1l 2 eom= 2 Iﬂl 3 === 3 ”-‘1;-‘:7‘?.7:;0- 3 =ee 2 - . : 1
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It will be remembered that tho object for ha'int the
Jorsets in this experirent ie on asccount of their early breeding
qualities,

The precedi g chart shows that tho percentage of fall
lambg in the Dorset breed waos 30,7, 'nd the llerino 56.26.

The S-D croes had 39.27 fall larbe. The D (D) had £57 f£all.
The. 8-D orose had a higher percentage of fall lambe then the Dorset
pare breds. The D (DS) had a cmaller percontage than either tlo
Dorset or S-De¢ Thirty nine lambs wore born from !=D Or D='!

oroes and 60% of them were fall lamdo. This ie inline with wiat
mirht be expected bat 27 -l or M-S had a percantage of '63 fax fall
larbse. The Shromohire 18 a late breedins sheep, thorefore this
recult ig hardly what would bo expected. .

The poor ehoming of the Dorcet may be attribated in part to
the 1ack of promor feedin~,that is green foed or flushing daring
the eanrly btreedin” ceason., It will also be goen later that the
Dorcet breodn oarly but the porcentarc of lambs is smmll in this
breed as compared to tho otharse.

The early broediny of the Dorsets at this etntion Lave not
come uap to expeotatiom or ac high ar sore of the others. This
oearly breeding of the Doreote is noxe of an {niividoal matter than
n breed charncteristic. /¢ ic ohown elsewhere, a wvory high percinte

age of tho ewee that are borm in the fall vill prod ace fall lnrbe,
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III Eable showi the percentage of ewes of
the various bmeeds and cross breeds taking
the ram for the first time in any given

three week period.

H tWeek : z : : : t : s

1lo.0f:Bn : : H H 3 3

Breed sowes zgz : z 14:Aug7 uuguzsq»zl:mtu:le 1Hov31

: s : 3

Doxset : 99 : 7 :85.2 :3.5.1 :ao.oa: 6.1 : 8.1 : 8.1 : 13 :+ 7 :

) : : N 3

Ramb : B6 :854.6 zu 3 — 15-8 ;11.6 z 8.!7:11.6 :n.lxu. 6 :

3 ) '} ) ) 3 $

Shropehize : 54 : wew z 8 3 8 s one: 6 3 B : 30 : 45 3 : 6 :

_ ? 3 ? s [} s 1 2 3 3 [ 3

Herino 1 24 : 20.8 :280.8 :16.6 :4.17 :12.,56 : 8.3 :4.17 :4.17: 8.3:

: 2 : : g : s : :

8 (M-D) t 36 : bBob :16.6 : 8.3 :13. -15.9 188.,2 : : : :

s ! : : : : T : : : :

A 2 8 3 wewe 337eD 312845 3 wew 3 BS i waw § www t 85 § wme:

_ ] : 3 3 3 3 3 3 ) : )

D (SD]) oR : : : : 3 3 : s 5 : 2

D DS} : 14 3 14.3 : 701 2 ww | Sew | Yal :14.8 :14.5 :3505: 7.1:

] : : : : : : : : s : :

M (D ‘i t 9 : eee 44,4 :1l.]l 3 e== :1l,]1 :22.2 :ll.l § w~ : wew:

: ) : T : : : : : : :

ﬂu“:u : 28 :24_;30 :usﬂa-—-: 4:-—-:
) % g 2 ]

8-D : 99 :u.o, 38,“ :uu. :l‘!-’!sbu ;zo.u;u.o;v.u:

$ ) 3 ) 3 3 3 1 1 $ 3

D (® : 8 2 w== 3 H 3 === 1 BO :--:--560:--:

g : 3 : $ : : $

ﬁ.!gg!zlsm t-—-;—-x--»tl@ :SG g...g-zm;_
) 3 3 3 3

!!:0' !E; : 41 ZAig?' 3126.8 7.82 9 76 31292037.52 2‘.08 '70521:‘08'

: : s : ) :
D (su) : 18 : 23 3 46 :--:-—-z-—.‘l'."ﬁ;‘l.?ﬁ:-«-:l!,sz

The above table as stated is to show ths percentage of the vax-
ious breede and cross-breds that bred for the firet time in any given
seagson. This has nothing % 40 with lambing as many of the services
noted above falled to impregnate the ewe., It will be noticed in study-
ing this table in connection with the one on lambing that the figures
40 not necessarily correspond., There were apout 574 of the Dorsets
recorded here that took the ram early enough to produce fall lambs
while only 30.7%* of them actuelly prodused fall lambes. This is in
line with what has been published concerning this before. The Dorsetse

* Produstive Sheep Husbandry -- Coffee, P. 64.
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show a large percentage of ewes breocding early but a low percent-
age of them producing fall lambs. This ocan be explained only by
the faot that the ewes do not get with lamb on the firet service
and oftentimes not until the third or fourth.

' In this discussion we have divided the time of breeding for
fall and spring lambs at the period ending Augus£ 7. All matings
before this are in time for fall lambs, all after are for spring
lambs, According to this division there were about 60% of the
Rambouillet ewes takling the ram duiing the early months or for
fall lambs. Referring to Table II it will be seen that 54%
produced fall lambs, a good deal bdetter showing than the Dorset,

Sixty-two percent of the Merino ewes bred before Augﬁst
7th. Of these 56.2% brought fall lambs. Thie is about the same
results as shown by the Eamboulllet, and is a very good percentage
‘of lambs as compared to ewes bred.

Of the croes breds, the S-M or M-S oross showed 74% of the
ewes breeding before August 7. This is a larger percentage than
tre purebred Mer ino. The Shrorehire 1s notably a late breeding
sheep, therefore we would naturally expect the S<M cTose to show
a smaller percent of early breeding ewss. This high percentage
ingludes 25 ewes and is unexplainable. This same cross showe
656% of fall lambs as shown in Table No. II.

The D=M or M-D combinations of two early breedlng breeds
show an early breedini record of 64% or slightly more than either

of the purebreds but not as high as the S-M or M-8 cross.
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Both the D-8 and 8-D cross showed 56.4% of the ewes breed-

ing before August 7th. This is about what would be expeoted

ag 1t ig womewhat less than the purebred Dorsets. The percentage
of fall lambs in this cross is something around 32, slightly
more than the purebred Dorset.

The A oross showed 50% breeding before, and 504 breeding
after August 7th, bdut only 14.3% of thew produced fall lambs.
Acoording to table No. 2 and analysis of same, it 18

difficult to draw any definite oconclusions regarding the
inheri tance of early bdreeding among the Dorsets, Merino or
Rambouillet. .

We are comparatively safe according to the preceding
table in conclunding that this character of early breeding does
not follow Mendel's law of variation*, also that there is
nothing definite about its inheritance at all.

The S-M oross had a higher percentage than any of the
other crogses or pure-breds.

The A ocross which is nearest the proposed goal in
thia oross-breeding s howed only 50% of ewes breeding early
and 14.3% produced fall lamba.

From this we may congclude that if the early and late
breeding is tranamitted at all, the schanges of securing early
breeders by this syatem is next to impossible,

*Variation, Heredity and Evolution by R. H. lLocke, Chepter VII.
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IV Table éhowing the prolificacy of breeds and
cross~breeds used in this test,
N6, oF ewes:
No. of:No., of:bringing :%4 of lambs: Trip-:% of

- Breed : ewes:lambs : twins : twins : lets :prolificacy
D=M _or M=D :+ 8 : 650 : 17 : 74 : 1 ;166 2/3
S=M or M-S : 27 : 28 : 1 s 3.57 : O :103
D=3 or 8~D $:15 : 23 8 : 70 : 0 : 15343
Merino 117 21 : ' 3 : 3643 $ 0 : 123.,b
D(S-D) or D(DS): 9 : 13 : 2 : 3046 : 1 : 166 2/3
M(S=D) M(D-8) t 9 : 10 : 1 :20 : 0 _:in
S(MD) or S(DM) : 26 : 31 : 5 : 32426 ¢ 0 : 30

A i B 5 9 & 1 : 2242 t 0 : AARsD
Dorset 176 3107 : 29 P 57,15  : 1 : 14247
Shropshire 1 o2 ¢ 39 3 7 s 36 : O : 122
Rembouwillet 328 : 26 % 4  :30.8 : 0 : 118
D(mM) or D(MD) : 6 : 9 i 3 :662/8 : 0 : 160

R _(8D) s 3 5 3 § 0o : 0 : 0 : 100

D (sM) or D(MS): 12 : 16 : 4 : 50 s 0 : 1888
Ds ( 8 (MD)) g B 1 : O i 0 : 108

D (D (8D)) 3 X g 0 : # 3 O : 100
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Table No. IV is inserted as a matter of interest mainly,
because there is no mention of a study of the inheritance of this
partioular character in the experiment proper. It is interesting
however, to study inheritance of prolificacy in connection with
early breeding and also from the standpoint of transmisgion of
said character. =

The number of Dorset ewes recorded in this table is 75.
These 75 ewes produced 107 lambs or a prolificaoy‘of 142.7%.

This inc ludes a large number of ewes and is carried over & number
of years., Considering the length of time covered this is a very
good percentage, .

The Merino show a prolificagcy of 123.5% for 17 ewes.

The D-M or M-D cross show a percentage of 166 2/8 for
80 ewes. This is larger than either of the purebred. This is
very desirable of course, but we cannot say this character is
followlng a certain line of inheritance laws. Whether this
increase 1g directly traceable to this cross or just happened
ig not known.

The D(D-M) or D(M-D) shows 150% prolificacy of 122%
including all Shropshires ever used in this experiment.

The S-M or M-S shows only 103% with 27 ewes. If this

ould follow the same law or course as the D-M or M-D cross We
might expect a larger percentage than either of the purebreds.
At least we would expect as much as elther of the purebreds. This

low figure cannot be attributed to the Shropshire because in crossing
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Shropehire ﬁth Dorsets ve got a prolificecy of 163.3%.

We oannot moke a general statoront that the erope-breds are
wore prolific than the purebredss This is not true of M-8 or
8-l oross nor the S{I) or S(IM). This oroce had a percentage of
120 while the 1(SD) or M(DS) showed only 1l1l1%.

The i orxoce which is the farthest we have goane in our
propogsed mmtinge with ewes old encugh %o breed, showed a percoutage
of 112,65, This was on 8 eves only and might increase if the number
mvag layger. /At present however, it is a 1ittle discouraging.

From the figurcs recorded we are unable to see vhere this
character follow the l&aﬁaeum ratio and we are onable to figure
out any ratio that certain crosses will follow.

The variation ls large and no déircct somnection can be found
between thlo wariation and tho mothod of crossins.
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& Table showing average weight of lambs at birth,
No. Het Average
Shropehire 39 345.5 8.86
Reambouillet - 26 ' 252 947
Dorset 110 921 8437
sS(Mp) S(mM) 31 281 9,06
SM or MS . 28 " 268,25 9422
A8 5 75 8432
DS or SD 23 196 450 8.54
D (8D) or D (DS) 13 114 8.77
M (SD) or M (ps) 10 76.25 7.625
D (SM) or D (MS8) 16 117 7.31
DS (S (MD)) 2 18,25 9,126
c8 7 65 9.3
D( D (sD)) 1 9,25 - 9,25
D (DM) or D (MD) ] 73 8.1
D (D (sD)) 1 10 10
(sM) (DM ) 1 9 9
R (SD) 1 12,50 12450
o i 50 375475 7.51
Merino 18 182,75 104156

It will be noted in the preceding table that the R (SD)
cross breed is the largest when born, This is however, on such a
small number averaged that is is not at all conclusive.

The Merino purebred gives a surprising result when we

see that the average weight at birth is 10,15 pounds.
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The averange welght of 39 Shropehire lambp was 8.86 while
26 (5-M) or K-S showod an averame woight of 9.£8 pounds at birth.
Thie seere to show that the Merine ralses the svernge welght of
the Shropshire at birsh when crossed with thom.

the mverago welight of 110 Dorsete wae 0.S7 pounde, = very
rood average for such a large namber of leubs. 50 lambs of the
D=l grose averaged 7.6l pounds at birth, which ie congldexably lose
than eithor of the origiual pure breds,

The D=8 oT S-b orose hed an averaze fox &6 lambe of 8.54F
vhich is a moderate plse for lembs and mid-way betweon welights of
Shropehire =mnd Dorset. uben the three breeds wore vombinel the pize
seemed to decreare with the ezgeption of the S(i)e 31 =nimmis
of this ocrope had an aversge welght of 9.06. The M(5D) 10 animalg
avornged 7.686, 16 D (SM) averaged 7.31. In this cane the Shropshize
on top peenmdd ic add slge thnt vme not rvosomt in the other crocmes.

In compnrivg the A, B and C eropses wo find 2 of the A croes
averaged B.’2, 7 of the C cross avernged 8.0 amd 6 of the B grose
averaged 0.620. A

The sise of the owe will to a cortain extent dotermine the
glze of the lambe at birth. However, the weightas of the warioue
coobination of breels is hurdly what we night oxpect. Tho slze
of lanbe =t birth will not nececparily deternine the eize of the
mature sheep.

Table Ho. ¥I in this dlescuseion will Sake up the weighte
of the differont crospes nt oix months of age.
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- '27. Table comparing the weights of the various breeds
VI a;gglaggg? breds at slix months of age, all animals
Breed : Ho. of Animals averaged : Veighd

M (8D) or M (DS) : £5 : 8544

D (8p) or D (DS) : 25 3 81,
SMorus : 24 s 7849
DSorsDd : 4é 3 8049

A | : iz 3 7840

D (su9 D(MS) 3 17 3 84,8

B H 18 : 5444

¢ - ie 3 60

S (sp) or 8 (DS) : 2 : 105

MDor DM : 42 : 8b

M (M8 M (sM) : 3 1 7548

S MD) or 8 (DM) : 47 : 88,4

D (om) » (up) : 14 3 72 _6 at 550;____
shropshire : n - s Sl -
Dorset 2 38 : 97,8

Merino : 3 s 7347

Rambouillet : 10 : 8845

S (MS) or 5 (sM) 2 : 7849




Page 28.
The weights given in table No., 6 are more in accord-

ance with the mature sive than the weighte at birth.

Of the purebreds the Dorsets were the largest. 38
Dorsets had an sverage weight of 97.8 pounds. 11 Shropshire
averaged 94.3 pounds, All of the breeds and croes breds,
excepting the A, B, and C orosses were about the relative
elze that would be expected. The A croes averaged 78 fox
12 animals, the B oross averaged b54.4 for 12 animals, and
the C oross averaged 60 for 12 animals. This 18 not at all
satisfactory when we remember that these last crossee are
nearing our goanl of proposed matings.

It will be noticed in table No, 6 that the first cross
is not a larger gheey than the purebreds.

?here ie an idea prevalent in some sections at least,
that the #irst cross in any kind of livestoock, providing
the Lreeds are of the same type, will result in a feeder
superior to either of itg parents. This does not hold true
in all crosses according to table Ko, 6. The S~D or D=8
was smaller than either of the purebreds at 6 months of ags.
Thies should not be taken as absolute proof as there were a
comparatively small number of animals inclnded but it 4is
representative oi the results obtained at this Station.
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Table showing inheritance of color of face.
VII .
:No., with
:No, :face : s - : :Gray :White:
Breed ' sewes :black:Brown:i’hite:Mottled :Gray :Brown :brown:ithite

M{(SD) or M (DS3 85 3 == 3§ w=w : 10 3 7 : 8 § wm i we : ==

D(SD) or D(DS): 856 : 4 310 : e= 3 2 319 3 me i e= i o=
S=M or M-8 : 8% : - : 1 : 3 : 9 2 3 JO0: 2 3 =
D(DM) or D(MD): 14 : == : 1 3§ 13 : == = 3 mw: o= : ==
A 238 3 o ¢t B .3 213 3 23 3 == F g
c 18 ¢ &= - : 62 B i== 3 E B ==
8 (8D)ors (DS)s € 3 ww $ o= s o=z o= 3 o= 3 $ == ==
M=D Or D=M  : 42 : == { o= : 42 : == 3 == : - i ==

- B

D=8 or S8~D : 43
D(sM) or D(L§): 17 3 == @
S{MD) or S(DM)

|
-

16

[
.

-
am
-3
(13
'
]
Lid
L1
<1}
E

feo
!

B PH
N
!

;
o
PR
ﬂN‘
)
LB fo

8 M (MD) $t B3t e=: e 3 ¥ 1 13
(S=M) (8=M) : 3 : ==t o we 3 e :--:j’:-:-
D(sM) (sm) P 1t w= i = i ww i ww  fem 3 ]l 3 e ; -
M(8D) (MB) ¢ B & w= i 2 : em i wm i == we : == e
DS (( M(8D)) & 1 % ew i w= 3 o= i o= wm i ew: ] i o=
S (p(m)) s &3 13 ee: 12 1 5 13 e 3 o= =
D (D (8D)) 3 81 w- f w= 3 13 1 3wt ew 3} o
DS (B(MD)) &2 Bt m= i o= i = 3 == i em i e= 3 B i ee
T : : s T -

MS (D(sp)) P emt == 3 1 e — % - P e
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VIII Cﬁolor of Legs.

:No. of:Leg : :Gray :White:Br.
Breed : ewes :Black:Brown:ihite:liottled:Cray:Brown:Browm:Bl,
S (p(mm)) s &t Y : R ;3 e=: e= Be=: 1 : e= 3 e=
D (p(sp)) B g gy § i _loiss) Sea )
DS (S(MD)) t B jw= gee & I 2 1 3 o=t wv g ew : ==
Ms (D(sp)) A S R R T S e T T T
8 (8 (MD)) $ . 3 8 B te= : oe= i ]l 3me: w= o= :e=
M (D (Sp}) g & fe= e g B ww 3w s ee R 3 e
8 (D (sp)) 31 tem t 1 3 ee s me 2 ew } e o ow o=
MS (D(m)) $ 1 te= 3 ] 3 m= t ww 3 oem ;o se § == o=
SM_(MD) 3 8 te= tw= t 1t e= et wm=3 2 3 ==
S=M SeM 8 1l 3 ee t e § me ! aw  emii = ; e= 3 ]
D(sM) (8M) 2 1 3 == 3 1 3 e=: ---:-:n—-a-:--
M (SD) (MS8) 3 2 3 == 3 1 : e= i ww :ew 3 w= 3 3} i ==
DS ((M(8D) ) & 1 & e= :e= : 1 i = :ew; emi o= ==
S (Mplor S(IM): 48 : 2 : 21 : 2: i : 68: 12: 8 : ==
D (SM)or D (M8} 17 : we : 4 : B w= : 7 : 2 : =2 1
DS o 8D 38 43 : 2 : 20 = ; e= ;14 : & ; == : &
MB or IM $ 42 § == == 42 i wm  em == we ] e
S (8D)or 8(DS): B 1 == i er i ew : wa .= : 2 ; e ; o=
ce $ 32 : 1 3 e=: £ 3 w= : P 1 3 B : ==
BY :12 2 w= : F: 5 ; e= ; e=: 1 3§ 3 ==
'm ;AR 3 &= 3. B3 1 : 2 :1':-.: 7 2 ==
DAslory (MD): 14 : -~ : 1 : 13 : == i wmi == je= 3 ==
ug_or SN s 24 3 1823 7. e= ; w= § o= 3 1l ; e=- -;: 4
D&t orD(ps): 26  : 4 : 1 : 20 3 o= 3 -= i == 3 == ==
-uums):zs i o= 2 63 ==t == : 30 : 9 3 == 3 o=




Page 3l.

The color markinge of sheep io not of the materianl walue
that sone of the other characters studied in this test nre,
Lowsver, 2 dark faged sheep meecte a pirouger demand on the mariet
than white faced sheope It lo depirable to have black facos on
our ocrosses but this isg not ms important =& fomm, hoxns, e%0,., there-
fore 1% hns not received the attontion of the other characiers. It
vas deemsd more Lfmportant to produce mutton type nnd dovélop the
black facc later.

The SeD or DS oToss followed what bas boen gald of thie
crone beforee The Shropehire 43 a dark brom at the axtreméties
and the Dorset 1s white, lUone of the Py generaticn had a white
fage, 16 were brown an eleven mottleds The D (SD) ox D(DS)
showed sbout the pame color as the P; gemeration with a slightly
larger persemtapge of pgraye. The 3(SD) or S(P8) had only two
anfisnle snd bad gray brom faces,

The A oros® chowed one white fmce and the others wexe all
n cotmbionntion of black and white. The C crosstreds were half
white and ons fourth white brom. All of these advanged crosses were
well removed from the desirable dark color.

The color of lege 1@ nloo given in table §#8 and will corrvespond
fairly olosely to the oolor of face. ,

The colox of face and lege showed no dominance of any odlor
bat rather a digtinet blending of the dark and white oolor,
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The data taken on wool each year was practically complete.
This is necessary because the inheritange can be studied from the
standpoint of weight of fleece, fineness of fiber, amount of yodk,
etc. There were a few fleeces missed ocoasionally because of lost
ear tags and marks of identification, dbut with these few exceptions
every year at shearing time the fleece from each sheep was weighed
and the weight carsfully recorded, At shearing time the density
of the entire fleecce was also estimated and recorded., The terms
used in this estimation are: Excellent, good, medium fair amd open.

When we tried to get an average of the density of the breeds
and oross-breds it was impossible because of the terms used. Acoord-
ingly we changed this system and are now using numbers instead of
words. Humber 1 is used instead of excellent, £ for good, 3 medium,
4 .fair and 5 for ppen. By this system we can easlly get an average
of the numbers ond will thus have the relative density of the
fleece within any given breed or orossbred,

In addition to thie we recorded the covering of fleooe on
the face, sars, fore leg, hing legs and belly. The terms used
here were oomplete._ good, fair, scant a.nd'bart. Here again we
gubstitated the numbers, 1, 2, 3, 4, and 5 for the words.

. In table No. IX we have the length of the growing period,
the average weight and computed welght for 366 days. This is
negessary becauge we must get all the fleegce on a common footing
before we can compars them.

The column "average density"™ 1ls directly ocomparable because
this is an average of the estimated density at shearing time.-
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The rest of the table is divided into aveliage face, ears,
legs and belly. The last golumn is the average of all these.
This gives ug an average of the covering of the entire body. This
column does not include average density as that is complete
within itself,
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Table showing weight covering 1l1l. Lxcellent 1, Complete
I1X. and density of fleece. 2. Good 2¢ Good
3es ledium 3. Fair
4, Fair 4, Scant
5. Open 5. Bare.
Ro. H stAve, :wt, :Ave ;
:0f anit+Ave., : growe365 :den-:Ave.: sfore:rear:
Breed :mals : Wi, : th :days :sity:faoe:Ears:legs:lega:BellI:Ave. »
S(MD)orS(DM): 30 : 5494:226e5: 9456: 2¢53:2.7Y 4.4:3[07:2,37: 1.23:2,77
D(mM)orp(MD): 14 : 1,15101 : De5 : 2,37:3,36 4.18 3,00 2,00 2,00:2,92
M(MS M(SM) : 2 : 4,25 212%: Y3 : 3 :8 :3 :3 ;3 ;1 2.6
S(MS) S(8M) : 2 : 5.25:208,5: 8,8 : 2,5 : 1 :3.6:3 : 2 : 1 : 21
SM(s(MP) ) : ‘1 :3 153 : %,16:3 _: 2 :4 :2 1 LA LR 4
MD or IM i Bl : De6 :214 : 9,53:2,331:3.3: 445:3,43;: 2,2:1,9 :3.1
S(Splors(Ds): 1 :3 :99 11,2 : 2 3 :4 4 2 :2 .
C 8 2 4 3
B8 : 1 :4 175 :8,2:4 33:8 :4 33 13 313
D(su) D(MS) : 17 :4 172 : 9,42: Bl6 :2.4: 4 : : 3
A 8 8 : 6.682e73 : 8,91: 2,75:3.1: & : 3F.4: 2.3; 1 32,75
D=8 or S-D 328 : 6442:276 : Be47: 249 :29:4.,28:3,62:2,56:;1,94 ;3
4,36 '
M-S or Sig : 24 : 8Be3 : 242 :12.,52: 2,16 1.88.88:2,43:1,5 :1,143:2,25¢
D(SD) D(DS) : 2D :2435 3132 : 846 : 3 :3.28:4.3:4.,17:2,17:2 2317
M(SD) M (DS): 25 1645 3861 : 9.1 : 244 :2.26:5.86:2.,68:1.75:1,13:2.33
Dorset : 63 5.1l :281,1:66,613:3.,33 24ed i85 31'!;;4:5.52:2.8 $3. T2
Rembouillet : 15 LY :1.85
Werino : 11 : . 2,:361.85: 2.2
Syropshire : 37 18,05 352542:9408 +249° ~ 1240 15.92:5+08:2.21:1,5412,31
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Table No. IX shows the rolative weight, density and cover-
ing of wol for the breeds and orosc breds used in this test.

It will be noticed that of the pure breds the Dorset is the
lowes$ in every respect. The Dorset is knmown and often oriticized
for its poor wool covering. The computed weight for 365 days was
6,613 pounds. This was & 1ittle below what could be expected in the
Dorset as a iula. I should be remembered that all the wool mon-
gldered in this table was of the first shearing only.

The Rambouillet and Merino are both wool breeds and sre
very similar in fleece covering. The Rambouillet averaged 18.5
pounde and the Merino 17.23 for 365 days growth. The heavier weight
of the Rambouillet fleece ig due primarily to the size of the sheep
rather than density of flesece,

The average on covering was 1,564 for the Rambouillet and
&.2 for the Merino. This is hardly what wuld be expected as the
Merino is very well covered as a rule, The density cf the fleece
however, was greater in the lMerino, being 1.36 while it was only
1.47 in the Rambouillet.

The Shropshire is a medium wool breed, having fair density
but 18 very completely covered., It will be seen in the table that
the average weight for the Shropshire was 9.08 for a perilod of
365 days, - only a fair average for Shropshire. The density is shown
as 2.9 or just fair while the average of the covering is 2.31, just
a little less than the Merino.

The S-M or M-S cross had 24 sheep cubting the first fleece
with an average computed weight for 3656 days of 12.52f#. This is a
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decided increanse in weight of fleece over the purebred Shropshire,
The average density of this cross was 2.16. Almost an average of the
Shropshire and Merino density. The average covering is 2,256. The
Merino is 2,2 and Shropshire is 2,31, It will be seen that in every
repgsect the S~M or M-S orossbred is middle way between the purebreds
in fleece covering.

The D-8 or 8-D crossbreds have an average fleece weight of
8.47 pounds for 365 dayse. Thie 1s a material incroase over the
average Oof the pure bred Dorset. The density of this cross was
2.9, the eame as that of the purebred Shropshire,

The D-M or M-D crose averaged 9.55 pounds for 366 days, an
increase of 3 pounds over the purebred Dorsets. The averaged ensity
was £,83. This is nearer the dengity of the Merino than of the
Dorset. The average fleece covering was 3.1 or half way between the
purebreds. ‘

The M(M-S) or M(S~l) had an average weight of 7.8 pounds for
365 days with an averacge density of 3 and a covoring of 2.6. This
was nof a8 good as the fleece shwon by the S-M or M-8 crops. There
were 25 sheep representing the D(SD) or D(D38) oross and showing an
average welght for 365 aays of 8.6, a little increase over the
D-8 or S-D eross. The 8(8D) or S(DS) showed 1l.2 pounds for
%65 days with a density of 2 and fleece covering of 3. This 1s a
greater weight and density than the purebred Shropshire,



3¢

Page 37,

The C oross had an average fleece weight of 7.32 pougds for
365 dgys, an average density of 3 and an average covering of 2.86.
The B oross averaged 8.2 pounds fleece weight for 366 days,
showed an average density of 4 and an average fleece covering of 3.
The A cross has an average weight of 8.91 pounds for 266 days,
an averapge density of 2.76 and a fleece covering of 2.76.

The laock of weight of fleece in thece various orosses can be
attributed in part to the lack of size of the sheeap. It will be
noticed that Lhe C oross has a density of 5 or leas than the Shropshire
and the B cross has a deumsity of only 4. The A cross had a denei ¥y
and fleece govering of 2,75, or a very little in advance of the
Shropshire.

The density and fleece coverin; appenred to be dominant over
lapk of covering and open fleece in iie firs¢ cross. This oan
be seen by studying the S-M, D~S and D-M crosses in table No.IX.
After the first cross the density was not as certain but appeared
in soms crosses at least to break into a 3-1 ratio. 3 sheep
showed density and 1 showed & loose fleeco, Ou the whole ihe
latter orosses are not as gatisfactory as we might expect from
resultg obtained in the firest cross. There has becn no improverent
in our A, B and C orosses as %o welght, density or covering. 1In
the B and C croesses eepescially there is =a deterlioration in this
respect as compared to the purebred Shyopshire.

The density of fleéce 6n our crossbreds as mentioned in

the object of this experiment are far from realization at present.
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At shearing time in addition to taking the samples to be
used in measuring the fineness, amount of crimp and stretch there
@G*z sample taken from the rib, This'ggodivided into two equal
parts and placed in small envelopes bearing the ear tag rumber of
the sheep shearing date and labeled sample A and sample B. The
samplesbg;e used in determing the moisture‘content and amount of
yolk and foreign material in the fleeée._

Method of Calculation,

Percentage moisture = W1l - W8 X 100 - W

Percentage shrink (Excluding moisture) = W2 - w3 X 100 - W
Percentage shrink (including moisture WL - W3 X 100 -~ W

wl -w8 '

Weight of moisture lost
We - W 3 g Weight of yolk and foreign matter Iost.
w - w3 - Weight of total loss in moisture, yolk and foreign matter.

YMethofl of Procedure.

A convénient sized sample of wool is taken and carefully
weighed to the $hird decimal on chemical balances and placed in an
electric vacum/oven for at least two hours esnd often time longer.

It.is then removed, reweightd and placed in a desicator for future use.
The weight of the normal sample of wool is that referred to
as Wl and the weight after the first heating or drying as W 2. Tﬂe

difference bewteen these two weights is the moisture content,



. Soda ash (NA2 COs) 25 gms.

Page 38.
Formula - Scouring Method.
Solution formula. ;wlwhines Temperature Time.
Cigtern Water ;no.l.&ouring solution 556° 15 min.
2 liters, H
:No.2.Water(Cistexn) B0°

0.3.Water (Cistern d
Soap (Ivory laundry) 16 gms. o “ i o .

The samples need in determining moisture omtent are securcly
fastened on an endless cloth belt and are so marked that tke
fleece number 16 kept straight. This endless pelt is then
slowly moved through the above mentioned solutione for the
stated time. Thewe ig some little wo'ol loot in thig process
bat not enough to unbalance the results, especially considering
that the error is almost equal in every sample,

When the scouring is finieshed the samples are romoved and
placed in the oven until completely dry which M1l take several
houre and aro then taken out, placed in a desicator and al;omd
to cool. l'/hen they have become cool they are welghed. This ‘
w;e:l.ghing is that reférrod to as W3. From theso welights 1t is
possible to calculate all we need to know concerning the scouring

qualities of the fleece,
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Table showing the average scouring percentage of
wool from the various breeds and cross breds.

Breed :No.of : olk:ftotal
:flecce: W 1 W2 : %3 :Wl-W2:We=-W3:W1l-W3: mfist ﬁirt zhrink

sl 33 — : : : :

D : 68 :3.762: 3.511.2.055~ .251 1.453 1.709-0.57 za 757-45.427
8 2 24.099 3, 725 2.193. .374 i 532 1.905 :9. 148 37.372~4s 520
R : 10 .. 489 $5.487:2.681. .ase z.soe .3, 168 a.zos 47.97 -53.996
8D D BB i4.603:4.344. 2.5473 .259 1. 797 2.056 5.527-59 04 -44.657
DS K §4.219:4.01a :2, 617- .zos i, 395 % 502-4.959 158,09 :57.949
SM P17 440l 4.211 2, 155- .zao :2, ove 2.355 5.457-45 azs'sz.ssz
MeS i B 15.507:5.141.2.687. .355 z.alz:z.aso 6.645 45.551 52,297
D ;21 §4.aoo:4.1vz 2,321 .sza 1.851 2.509:13.838 sa.m 52.395
DM : 15  :4.564:4.276. 2. 726: .278: 1.5503.828 6.104 34.055 40.140
D (sD) : 29 :4.125 5.892 2.360: .251 1. 552 1. vsz 5.502 37,16 -42 762
D (DM): 6 i3 197:3 039: 11,834 .143 v 205 1. 353-4.644-57 810 142 454
D (D) : 12 :4 215 4.013 2.388: .zoa 1.535 1.828.4.315 ae.s44=4z.sao
D (SM) : 4  :2.773:2.56 1 ba2: .215 s 013 1. 231 7. 681-56 711 :44..392
D (us) : 2 25.457 :3. 355 % 9553 .121 1.381 e 502 3. 500339.948 43,448
s (M) : 18 :5. 980 5.663: z.see: .517 1.975 2.292 5.3 -as.oze :38.328
s(DM): 2 :b. 504 5.052:2.830: 472 2.202 2. 574-9 575 40.01 -48 585
M (SD) : 4  :8.778:7.888: 4.990-'.390-2 893-5.7eao10159-sz.014-45 133
DR : 2 4.582:4.459:5,188: -093: 2, 266 2.549:1.83 -49 74 : 51 57

2Lp(sn)§: b :3 9ze§3.6ae§2.317- .250-1 371 1.621:5.548 34.789: 41.137

DS(S(MD)):4 3.42125.32 $1.904; .10151.416:14517:5.000:41.368:44.388




IV 1s a well known fact that the finer the texture of wool
the npore yolk there is present and as a rule more foreign matter
because dust in partioular clings to the wool grease.,

The soouring percentage or percentage of shrink in this
table may not ecompare favorably with that given far the wvarious
breeds, It is practically impossible where such a small eample
of wool ig scoured to ot the definite results we might expect
when thoucande of fleeces are scoured. The loss of a very
smrll particle of wool would fn this cuse effect the results
materially. The losg of any wool in the sconring was prevented
a8 nearly =8 possible and ¢ eorotically A% leant the possidle
8rror is tﬁe same in all the canples. Therufore, eve:n thoungh
the percentage {or the bresds may not be Jjust ~het it éhoulﬂ be
the samé process was uged on them all and we can dyaw a diveot
comparison between the various breeds and orossbreds which will
be fairly accurate. This is our main puxpose as we wish to
determine the inheritance of the various characters.

There will be several later tadbles glving the actual fineness
and stretch of the wool bnt table No. X will give an idea cf the
fineness.

This work was not all kept up to date and some of the
samples were 0ld hefore they were scoured. This would give
differont results from those when the wool was freshly clipped.
Here again all the breeds represented had the snme treatment
and the relationship between them would be the same.

‘/0
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The amount of yolk present in a fleece will to a certain extent

depend on the ca®e and feeding of the sheep and the amount of
dirt and foreign material varies a great deal, depending to
a large extent on the way the sheep are fed.

When the variability of foreign material 1s conmsidered,
it will readily de seen that the scouring percentage may
vary from what is expected and this vance is not dne to
inheritance of fine wool but rather due to the carelessness
of the feeder.

The percentage of moisture was also taken up and compared.
This factor is not af as much importance as the yolk and
foreign matter and will vary somewhat in this teat due to
the length of time the fleece has been kept before the scour-
ing was done,

In rof_orzirg to table No. X we note that the comparison
between the two first breeds is hardly what would be expected.

The Shropshire produced a wool that was a good deal moYXe
dense and carried more yolk than that of the Dorsct.‘ The
Dorset is notably a2 loose dry fleeced sheep. The Shropshire in
this table had an average shrink of 46.520 percent on twenty-two
trials. The Dorset on sixty-eight trials averaged 45.427.
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According to what has been said of the fineness of wool

and its scouring qualities we might expeot the Shropshire fleece

%0 show more shrink than that of the Dorset. This might be explained
by the fact thnt althpugh the Dorset fleece is low in yokk content,
it is extremely high in dirt and foreign material because of

this looseness ind dryness of fleece. It does not exclude dirt

as 1t wuld 1f it were denser and ocarried more yolk,

The purebred Rambouillets eshowed a shrink in scouring of
54.996 percent on ten trials. This was about what might Dde
expected congidering that the Rambouillet is a fine wool sheep.

The S-D cross had 35 individuals and showed a shrinkage
of 44.667 percent. This was less than e ither of the purebreds
but was cloge enough, varying only one percent, that there was
nothing of a marked degree ghowing the tendency of this character
of fine compact fleece. The D-8 oross having seven trials
showed something that was a good deal more interesting, a
shrinkage ef 37.949. This wae less than either of the
purebreds. In the ¥, generation the ram has & little more
influence on wool than the ewe.

The S-M and M-8 crosses both had a shrinkage of around
62 percent as did also the MD cross. The D-N cross however,
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showed a ghrink of only 40.14 percent. This again appears as
though the Dorset ram had comsiderable influsnce even when
crossed with Merino ewes.

The D(SD) eross had a shrinkage of 42.762 percent. The
D(DM) cross had a shrink of 42.454, It here appearel that the
Merino when not present in more than 26 percent had very little
inflnence on the scouring qualities of the wool. The D(MD)
had a little the advantage, scouring 44 percent loss. The D{SNM)
crogs and the D(MS8) oross shrunk a little more than when there
was a double oross of the Dorses. '

The S(DM) ocross loses 48.484 percent &n scouring and the
H(SD) eross loses only 43.18 pemcent. We might ordinarily
expect about the gsame amount of shrink in this oross as was
found in the S-M ox M-D crosses. This however, was not true,

The D(D(SD)) crose carrying a very large percentage of .
Dorset blood (87.5%) had a shrink about the same as thad of
the Dorget - 41.37. The DS(S(MD)) had a shrink of 44.338 percent.

It w11l be noted that when the fine wooled bdreede werxe
used in this crossing the F; generation showed that the fine
wooled blood had a marked infinmence on the scouring qualities
of the wool., There were guch a variety of characters
studled in this test that we could not follow the breeding
for fine wool to the exclusion of all other characters.
However , from the results obtained so far the fixing of this
character would be fairly easy of accomplishment. The tondonof
to the finw wool characteristics was very noticeable when there

wag a8 much as one-third of the blood coming from the fine wool,
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Table showing the average fineness of fleece for the warious
breeds amd crossbreds according to Bradford Count System for 1921

Breed : No,of FPlesce;: Ave.Count: Breed: No.of Fleece:Ave.Couns:

2 sl 273 & Y LB oA
R 3 8 ;63 T 1. 0. __ 3
B 3 e 3 47,8 : A2 3 & : B8
| _ S 4 & i i 8 i 84
8- 3 i : b4 1
s (@ WEeTR :
sw 3z e
D(sM) 3 3 48 3
D(ms) = 2 : 48 1
M(sD) L 52 :
DR : 1 .
R(sw) 13 66 k3
R(sp) 3 3 66 3
s 1 80
R(D(8)): i N _ 4
sy 1 . os
R(PS) 3 Al s & :
B 3 3 : 48 1
] 3 & : 80 :
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Mr, D. A. Spencer of the Sheep Division, Bureau of Animal

Industry, Department of Agriculture, Washington, D. C. consented
%0 select some samples of wol showing the Bradford count as
used for designating the fineness of wol on the English market.
The Bradford gount is a system of figures designating the number
of hanks {560 yards) a pound of combed wol will spin when spun
%o eapacity. The larger numbers designate the finest wools.

This was not substituted entirely for our measurement work
but gave us an easy means of determining the comparative fineness
of the fleece obtained from sheep used in this experiment.

A sample of the fleece was obtained at shearing time and
closély eompared to our samples showing the count, and the count
was thus determined,

This work was not carried on before this year, therefore,
the results given in the accompanying table are for the 1921

fleece only.
It will be noticed that the Dorset had the coarsest wool,

grading only 43 which was rather low on the whole for Dorsets.
The Shropshire graded 47.8. This again was a little delow what
we had a right to expect from the Shropehire. The Rambouillet,

a fine wool sheep, graded 63,

The 8-D oross, the first cross made in this test, had a fleece

average of 47 for 1921. This was a good deal more like the
Shropghire than it was like the Dorset., The S-M cross graded b4.
The D-R orose showed a grade of 58. The D(SM) and D(MS) both
averaged a little better than the purebred Shropshire.

WS
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The S(DM) averaged 47 and S(MD) 49, being practically the
same grade as when the Dorset was the top cross. The R (SD)
graded 56, a considerable mprovemint over Dorset and Shropshire
puredbreds,

The A orops graded 48, the B 50 and the C b2.

From Table Ko, XI and disoussion oux prediction that the
8ire has more influence than the dam in the F generation as
far as wool is congerned seene to bde dﬁprond « Rather from
the precsding we would be more justified in saying that the
fine wool of the Rambouillet and Merino is dominant over the
coarser wols of the Shropshire and Dorset. Here again we
can 8ay what was said following the table on scouring percentage;
namely, the character of finer wool eould be fixed with a fair
degree of ease because where as much as one-third of ths blood
comge from a fine wooled breed the tendenecy is strongly in
favor of fine wool. The A, B and C erosses showed an improvement
over the Dorset and Shropshire in this respect and for the
first time in all of the characters so far discussed. The
actmal measurement of the fibers will serve as a check on this

and will followin this bulletin.

Hé



Photograph taken by the author, 192l.

No. 1317 representing the R (8M) cross. The 3/4
fine wool blood gives all the charaoteristics common
to the Rambouillet,




Photograph taken by Author, 1921.

Ewe No. 2037 R(SD)S(}M)) @« Bs This ewe shows a
complete covering of rather loose open wool,short hornre,
gray face, mottled legs and poor mutton forme.

A very undesirasble tyre frox any stanipoint and

representing one of our most advanced oroeses.

o4



Photograph by aanthor, 19Zl.

A purebred Shropshire ewe, 738, and %win lambs
by a Rambouillet ram. ILaidbe one month old when

1

photograph wns taken.

41
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Photograph taken by author, 1921.

Ram Ho. 2015 rejresenting the C oross chows
Dorset characteristics but is very much undersised
(weight 135 pounds). Three fleeceo averaged 7.7#.
This ram differs widely from our proposed type buﬁ
is very near the limit of our proposed matings.



" Photograph taken by author, 1921.

Ram No. 1273 A R(SD) showing the Rarbouille$
characteristics to & marzed Gexree. This ram wns used

.extonsively in our oross~breeding.



Photograph by author,192l.

Eie No. 2001 A and twin lambs dy ram Ho. 2016 C
reprecenting the B oross. lether has well devoloped
horns: ewe is smooth; color white. This photograph
ghows our o8t advanced crosseeg. They all have un-
decirable white faces, falr mutton for. and horns on

tho malec. This is far from our ideal tyre.
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Fage bl.
Taple chowinm iLength nl otreten oI river ill.

Breed :do.ef: shoulder 3 ald i\l Thigh s Final

ssheepsOrimpsstretoned;iotnal 1 ¢ : 8 : 8 3 0 3 & 3 8 ¢ 0 : 8 3 & : 4=

3 . ) j8treten; e i i 3 3 s $ 3 H
Dorset; 73 ;2,606; 3,822 3 1,31631%,62018,000;1448012,680;3,972;1,462;2461618,931:1,416:06.34
MeD 3 18 12.78%; 4,060 _; 1.888 ;2,66514561112,06633,065:4506611 4000177714545 11,866162.76
DM 3 16 32,135; 2,933 3 800 38,40033,80011,40052,000:3,13331,185:2,177:3,288:1,111:61.03
8 3Bl :B.714; 4,480 ; 1.716_;2,76£15,000;2,238 1244761443811 ,90632,65114,605:1.967:73.64
$=D 3 30 38,788; 3,983 3 1,200 :12,86614+666114800:7,80033,266; +8003279933,96611,1b6;41.30
R 3 16 38,8353 40066 3 1785 312,46634,40031,954:2,466:4,70031.63412,422:4,10031,753:71,.86
D=5 ; & 12,8763 4,760 ; 1.876 33,260;6,86032400012.62514,260;1,6261%,91614,760;1,634:62,89
B=8_ 3 1 3:16/8; 31/8 ;11/8 11 3/e:2 6/68: 7/8:1 3/4:8 1/8: 3/a;1 3/4;2 7/8:1 1/8;69.38
D(8D) 3 B7 ;1,662 2,903 _; o841 31.814;24900;1,08611077715s777:1.00031.81452.7931 4942161499
D(8M) : 3 ;8,126 3,81 3 14285 12, 33 1/8;1 1/6:2,800;3,22611,02615412533,41611,291 360,76
BIMD) 3 16  18,333; 3,635 1 1,802 1244 14000 :1.60012,066 33455311 4467:2,£9933,66911.39 ;60,46
D(D(SD))13 1146 3 84166 3 o666 31,60812,1661 5623145 32.126; o68511,33615,162;: 48163:61,07
Do(8(iB) )12 ;106 3 badkb 3 o826 ;1,76 12.825:1.07531,760:12,66218,12 12,7602,612; o862131,6%
H(BD) ¢ 6 22440 3 ¢85 :' 88 32,88 313433 21400 3260 1041731011730 30 :5.309: 999:41,85
D(Di) 3 10 3 «91251439 3 o478 31,186:1.628: o437:1.174:1.612;: 63831,09 :1,608; o718:66,87

E‘ﬂ!lﬁ“:& 5105268206“ -4 1. 11,78 33.875810095!10!“2.“ H 81 1107183206“; .935;54.80
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Table No. XII was arrived at in the following mannex:

At shearing time a sample of wool was taken from the
shoulder, one from the rib, and one from the thigh. Three
sample fibers were taken from each of the three main samples.
These were each measured in crimp them stretched and measured
again, The average le ngth of shoulder fiber in crimp and stretohed
wag deternined and also t'he average for ridb and thigh samples,
The columng in Table No. XII, as orimp on shoulder, etoc. are
the averages thus found,

This data was taken on every individual fleecoc and the
numbers in the table given here are averages of all the indi-
viduals in that particgular breed or cross,

The first column u.ndez‘- "Breed"” 13 given the designation
of breed or cross. The second column is the nwiber of sheep
of fleeces measured.

The aotual streteh of shoulder, rib, and thigh samples
are given but the percent of stretcl: is given for the fleece
ag a whole or the average of the three samples Defore given.

It should be remembered that the table contains the
first fleece and in many instamnces, especially in the Dorset
and cross breds, the fleece was taken from a fall lamb thereby
cutting down the average length. For this sams reason the
first column in each case, "orimp", is of very little walue,
The item, actual stretch, given under each of the three main
divisisas i8 of valus only when compared to the length in crimp.
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It 18 the last column or percent of stretch in which we
are primamrily interested but even here we have some unexpected
things ocourring probably due again to the fast that lamb wool
was measured and averaged with that of mature ahﬁop.

This table will be of more value when studied in c amnection
with the one immediately following. Table No. XIII gives actual
measurements of the fineness of the wool fiber.

This table brings out the fact that the fleece on the
thigh was almost invariably longer than that on the shoulder
and often longer than the ridb sample.

For convenlence we will discuss the data to be found
under the main heading "Final®™ as this is an average of all
that going before.

The first{ thing to be noticed is that the pure bred
Dorset fleece was shorter in orimp than the cross-bred fleece
M~-D. This is unexpected as the Merino has a very short staple
ag compared $o the medium wool breeds. This was probdbably
due to the faect that many of the fleeces averaged with the
Dorset are thee coming from lambs. The cross D-M was shorter
than the pure Dorsets and was more what might be expected in that
respect than the M-D croes, dbut the percent of streteh of both
these crosses is less than the streteh of the pure Dorses.

The measurements of Shropshire showed some greater lnngtb
in oximp than 413 the Dorset. Duse in part perhaps that there
were very few sheep olipped under one year of age. The percent
of stretch was very high in the sShropshire, averaging 73.64%.
This was higher thar the Rambouillet a fine wool breed,

The oross-breds 8-D had a stretch of only 41.30%, a good

deal less than either of the pure breds. There were 30 animals
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or fleeces averaged in this cross and the rssults should be fairly
accurate., The cross breds D=8 showed & stretch of 62,89 more what
we might expect but bhere were only four (4) animals averaged in
this result so 1t would be hardly as reliable as the first one
mentioned.

The stretch of fiber to a certain extent corresponds olosely
to the amount or mumber of orimp. Table Ho. XIII would indiocate
that this particular character was not strongly tranamitfed by
the fine wooled breeds. Ve might even say from the results
shown in this table that stretch does not behave at all in the
mamner of unit character. The only uxﬁlanation we could possibly
offer if this 1s & definite transmissable character is that some
crosses offer an especially favorable combination while other
crosses are directly opposite. This explanation is necessary
when we see that some crosses fall far below the lowest of the
parents and again some c¢ross shows much more stretch than the best
of the parents. We might'expeot that the 3-D cross is a very
poor combination in this respect while the D-8 1s much more

desirable.
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DIFFICULTIES MET IN ATTEMPTS TO ESTABLISH A HYBRED BREED OF SHEEP

In theoxry the foregoing experiment is excellent indead.

It would be very desirable to possess a shee. with the mutton
conformation of the ShrOpahj.re,. the early breeding eharacteristics
of the Dorset and the fine wool of the Ramboulllet. '

In attempting to produce this type of sheep however eome
of the acoepted laws of animal breeding have heen overlooked or
digregarded,

It 1s more or less generally agreed that the f£ixing of one
charactex at a time will cccupy one's time and necessitate very
close attention and selection.

In the outline of this experiment we are told that the objeot
ie the production of a sheep oarrying the fineness of wool of the
Rambouillet, but having a smooth skin and matton conformation
like that of the Shropshire. It is a well known fact that the
number of f01ds of the Merino and Ramboulllet are in direct
propoxtion to the fineness of wool. The smooth skinned Rambouillets
show a tendency %o coarser wool. The Rambouillets showing the
most folds also produce the finest wool. 1If, as appears likely,

a wrinkled skin and fineness of fleece are linked characters,
we are txylng tho 1mposaibie vhen we attempt to produgce a smooth
sheep with fineness of fleece oommon only %o wrinkied sheepe.

We have shown that the fineness of wool appears to be s
blend ing character but at thaﬁaame time and to the samo degree
wrinkles and smoothness of skin blend. The anly hope then would
be to devise some means by which we could separate these two

characters. 80 far this has not been possible.
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e will often hear that the first cross resulting.from
two purebred perents will, in the case of meat animels, produce
an animal of better feeding gnalitiea than either of the pure bred
originals, This has been demonstrated at some of the leading
shows where oross~bred steers take the Grand championship. The
same of wethers and barrows, This idea of cross breeding will
hold only when animals of like characteristics are crossed, ihen
animals of like types are orossed we will sometimes produce an
animal more desirable thaﬁ either of the parents, but we have no
reagon for believing that by crossing an animel of good type on one
of inferior type that we can produee 8n animal more desirable than
the best parent, lie will probably improve greatly on the less
desirable type but not attain the perfection found in the most
desirable animal, '

It is probably this belief that is responsible for the attempt
to0 produce an animal with Shropshire oharacteristics by crossing
the Shropshire on some other breed. This might have been successful
if the opposing breed had been different, The Dorset does not show
the desirable development of the Shropshire, but is a fairly good
type. If the Dorset had been the only breed used we still night
have had some hopes of snccess, but when the Rambouillet was added
to this cross it is absolutely impossible, We have no reagon for
believing the mutton conformation of the Shropshire will retain all
its desirable features when crossed with the less desiradble Dorset
and the positively inferior Rembouillet. All laws of animal breeding
and the experience of prasticasl breeders would show us we cannot

hope to attain this object.
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As stated in the original outline of this experiment, one
.of the objects was to produce & breed of sheep that would produce
fall lambs. This was hoped %0 be sceomplished by the addition of
the Dorset, an early breeding sheep. ‘

B8 we have shown in some previous tables 81l Dorsets do not
breed early and still fewer produce fall lambs. The table regarding
this early breeding feature shows that about 30% of the Dorset lambs
produged in this experiment heve been fall lambs, The other 70%'being
spring lambs. 1t was obviously impossible to produce & new breed
of sheep all of which could producé fall lambs by crosaing ons breed
with 8 record of 30% fall lamb production on a breed prodneing all
spring lambs. The actual results obtained from this crossing were
not 2t all desirable but were better than we would naturally expect.

This trouble might have been overcome, in part, if the Dorsets
had been more earefully selected. This cheracteristie, fall lamb
production, is not common to all Dorsets but to certain individuals,
The encouraging thing about 1t is that it appears to be directly
transmissable from parent to offspring and conld perhaps be
established in the oross bred by using only Dorsets that produce
fall lambs. When the cross~bred results from the union of &
Shropshire and an early producing Dorset the character seems
dominant over late breeding, )

In introdueing ths Dorset breed for fall lamb produection,
we 2lso introduced horns and white face of the Dorset., The
polled character of the Shropshire is dominant over horns of
the Dorset in the Pl generation., This, according to Mendel's

law, would on suocessive crossing, result in a cross bred
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sheep homogygos for the character of hornlessness, We can

only assume that horms of Dorset are a truly recessive character
in the present test because the work was not carried on in this
manner, That is, the oross breds were not recrogsed with each
other but were crossed with the Rambouillet, The Rambouillet
have horns in the male and the'female is pomloss. The in-
troduction of this breed would, of course, prevent any definite
pereentage of hornless sheep appearing and would prevent a close
study of the béhavior of this particular character from a genetiec
point of view,

The eross breds were invariadbly hornless when they carried
as much as 50% of Shropshire blood, e c2mnot retain this
predominance of Shropshire blood without sserificing some of the
other objects in view and we would necessarily have $o0 rely on
chance and rigid selection, We might In this way obtain a
hornless breed without a preponderance of Shropshire blood.

It can readily be seen that 50% of Shropshire blood would limit the
amount of Dorset and Rambouillet blood in the cross~bred and

would saorifice both the character of fine wool and early breeding
or attempt to fix one and disregard the other entirely which of
course could not be done under the present system of crossing.

e met the same difficulties with the dark color of face
that we did with hornlessness, as both of thePe were represented
by the Shropshire. We had the added difficulty however that
the Rambouillet and Dorset both have white faces. 4e would have
to depend more strietly on selection and chance because of the
blending of color markings of sheep.
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The color markings of sheep, 88 has a8lready been sgtated is
of secondary importance and could easily be omitted until the
degired type is well fixed and this gharaoter be fixed by seleo~-
tion,

In attempting to produce a type of sheep with the mutton
conformation of the Shropshire, the fine wool of the Rambonﬂlot'
and the peculiarity of breeding at an early season of the Dorset,
we apparently lost sight of some very important things,

e apparently assumed that we could obtain the desired
character but loat sight of the fact that same of the undesirable
characters were no less unit characters and were just as strongly
transmitted and sometimes even more strongly than the particular
character we wished to fix, Ve assumed that the early breeding of
the Dorset would be dominant in the various crosses but that the
white face and horns common to this breed would disappear,

ie tried to fix the fineness of wool common %o & Rambouillet
on & eross-bred without the undesirable folds also common %o this
breed. As has been suggested, these last two characters seem to
be linked. In this case we were attempting the impossible, If
these characters are not linked, the folds would in all probability
be &8 strongly iransmitted as fineness of fleese. This seems to
be the case, as fine wool accompanies folds apd vige versa.

We were attempting to retain all desirable features of the
Shropshire plus some of the desirable characters of other breeds,
e were in faet attempting $o graft early breeding and fine wool
on the present day type of Shropshire, an impossibility,
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Our prupqaad system of mating would, in the course of
several years, reach ths point where the amount of blood from the
different breeds would be almost equal, The crossing and re—-cross~-
ing would theoritiocally have reached the point where s8ll desired
characters were equally represented and could be fixed there by
gelection,

If the three main characters in guestion could b? taken as
separate units and plaged together in this pro?ortlan, we might
have the produet sought for, We must consider, however, that
in our dealings with animel life we will meet many characters
other than those in question, We would also have to contend W th
many charagters and inflnences which we could figure on before
hand and could ecope with when they were met in the problem,

When we had passed the first or second cross where mors
than one character was considered, we had numerous possible
combinations of the varions characters and naturally this would
result in offspring of numerous types. The more crosses and the
more characters comsldered, the more possible combinationa, This
is pxaotly the point we have reached in our present system of ‘
crossing, Thy offapring from identicsl crosses are very different
in appearance, due to & difference in the combination of all the
possible combinations, present in the partioular individual under
question.

We are sometimes told that continuous eross~breeding will
result in reversion., We have 8180 met this obstacle, We have
produced everything from black lambs, on up t0 desirable colors

common %o the breeds used in erossing,
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The sheep without horns were wrinkled. The fine woeled
sheep were wrinkled, The desirable mntton :tom had horns, a
white face and were late breeders. .e have produced them all
but not the desired combination,

As we have @sid before this object might be realized where
unlimited sheep could be used for the purpose of selection, We
can imegine & state of affairs where there is & poesibility of
having the characters all present in one individual, This wonld
be the sdvantage of numbers,

We could study genetiocs in cozmection with this were we
considering only one character. As it is, we cannot follow
this beyond the first generation.

We have reached the place where every individual sheep
is a type unto himself, We cannot know what to expeet from
any given oross.

e are prepared to say that with our present crosses and
equipment to work with the production of such & sheep as is
menti?nc& in the introduction and referred to mamerous times
sinee, 18 IMPOSSIBLE.

by
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SUMMARY

I. Polled character of Shropshire is dominant over horns
of Dorset.

ITI. Color markings of sheep tend to blend. A black and
white face produce a mottled fuce in the cross bred.

IIXI. Fineness of wool is slightly dominent over coarse
wool but these charascters blend,

IVe. Weight of fleece is & blending charscter 1n first oross.

Vs Mutton and wool conformation tend to blend, with
mutton slightly predominating in the first cross,

VI. Smooth skin and folds blend with a slight tendency to
folds in first cross,

VIiI. Cheracter of early breeding is not common to all
Dorsets but 1s an individuel matter.

VIII. It is impossible to obtain all the desirable features
cf & Rambouillet wool without some of their disadvantages as
to mutton,

IX. A dark face in this system camnot be obtained without
Syropshire blood predominating,

X. It is impossible %o establish & type breeding true
without large numbers from whish to select.

XI. Fleece covering is daninént over bareness,

X1, Horns appear more often on rams than on ewes,.

X1II. BEarly bmod;ng of Dorset appears dominant when the
Dorset selected is of an early producing strain,

XIV. The fineness of wool dssired will undoudbtedly be
accompanied by looseness of skin and folds,
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