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THE GENETICS OF THE HEREFORD PATTERN 1 

I-lEMAN L. 1BSEN AND A. D. WEBER 

Ka~sa.~ Agricult~lral Expc, rime~t Station 

It is a well-known fact that red calves occasionally are pro- 
dueed in the Aberdeen-Angus breed and red-and-white calves in 
the ttolstefil-Friesian. In the Hereford breed, on the other hand, 
every calf is white-faced. No attempt hitherto has been made to 
explain this last mentioned phenomenon. By n mki~g use of genes 
recently proposed by the senior author (1933) and by taking 
into consider~dioll what is known concerning the mode of for- 
marion of the Hereford breed, a fairly satisfactory explanation 
can be made. 

In order to make this explanation intelligible it will 1)e neces- 
sary to discuss briefly the genes directly, and, to a sligl~t extent 
also those indirectly, concerned. The pertinent historical facts 
will thell be mel~tioned and the genetic deductions therefrom 
will be presented. 

Evidence obtained recently proves fairly conclu.~iYe]y that the 
whole Hereford pattern, by which is meant the pigmented as 
well as the white part  of the coat, is due to one geue, S t/, which 
is allelomorphic to self (S) and to recessive white spotting (s). 
Based on a few et~ses, it has been assumed that (SH) is incom- 
pletely dominant to S. Inforntation furnished the authors by 
Professor Rufus F. Cox, of the Kansas State College, gives added 
weight to this assumption. IIe states that between the years 
1909 and 1914 many ranchmen in western Texas, and particu- 
larly the owners of the Sttmley ranch in Wheeler county, mated 
Angus bulls (SS) to IIereford cows, nlost of which were high 
grades, t iundreds of erossbreds (SHS) were produced, and in- 
variably they showed less white than the Hereford dams. A large 
majority, if not all, had legs that were entirely pigmented; in 
many only a small portion of the belly was white, and in ap- 
proximately all the pigment extended well forward on the head. 
Unpublished data obtained by the authors show that SH, on the 
other hand, is completely dominant to s. 

Other genes, previously described in detail by the senior author 
(1933), which will be taken into consideration in the present dis- 
eussion are black-spotting (Bs), found usually in Jerseys and 

1 Contribution No. 104, Depar tment  of Animal  Husbandry .  
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Ayrshires, and brindling (Br), which acts on (Bs) to produce the 
brindle character. 

Since (,~H) is incompletely dominant to ,4, but completely dom- 
inant to s, the simplest and the surest method for producing a 
homozygous strain of "whi te - faces"  (SHq~ H) froln a mixed popu- 
lation would be to mate white-faces, whether homozygous or 
heterozygous, to sells, preferably homozygous (SS), and retain- 
ing for fur ther  breeding those white-faces that had.a very small 
amount of white (SHS). The lat ter  when inbred should produce 
on the average one-fourth good, homozygous, white-faces 
(SI4SH), one-half white-faces with too little white (SI~S), and 
one-fourth selfs (SS). The continual discarding of recessive 
white-spotted (ss) animals, if any should occur, would also help 
matters. 

Strange as it may seem, the above method was practically the 
one followed by the founders of the Hereford breed, altho they 
had no conception genetically of what they were doing. The 
historical material given here is taken from Wallace (1907). It  
seems to be generally agreed that the original cattle of IIereford- 
shire were self reds (S) with black extremities (Bs). These ani- 
mals were closely related to the ancestors of other present-day 
self breeds such as the Devon, Welsh and Sussex. The white- 
face character supposedly was introduced from three different 
sources, (1) Flanders (where the Groningen breed, also white- 
faced, is in existence at the present time), (2) Yorkshire, and 
(3) by mutation in the " h e r d  of an ancestor of P. Tully".  It  
is evident that little, if any, recessive white spotting (s) was 
present in the foundation stock of the I tereford breed, and for 
that reason it became a simple matter  to produce true breeding 
white-faces. 

When the Hereford Herd Book appeared in 1845 four differ- 
ent color types were in existence, and were eligible for registry. 
These were described as "mot t led  face, dark grey, light grey, and 
white faced."  The mottled-faced probably corresponded to what 
are now called "brockle- faced"  and were due to a dominant 
gene, P1, which causes not only the large pigmented spots on 
the face, but also extra pigment on the legs. This gene could 
easily be eliminated by selection because of the fact that it is a 
dominant. "We have not as yet  been able to ascertain what was 
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meant  by d a r k  grey  and l ight  greyL [f animals  wi th  these 
colors were " M u e  g r a y "  (black roans, BBXn) there  also should 
have been whites  with black points  (BI~NN) and Marks  (BBnn). 

In the ear ly  his tory of the breed there were a few brindles  
(B,~, Br). Later ,  the brindle charac te r  and black hairs  (Bs) 
were considered undesi rable  and selection was prac t iced  to r id 
the breed of them. At the present  day, however,  animals  are 
still p roduced  tha t  have what  appea r  to be black hairs. These 
hairs  are usual ly  found in the tail. Mr. E. N. W e n t w o r t h  (com- 
municat ion to authors)  is of the opinion tha t  at least m a n y  of 
these " b l a c k "  hairs  are ae tua l ly  red hah's  wi th  the pig'menl 
g'ranules ve ry  e]osely parked .  There  is, nevertheless,  the possi- 
bility tha t  the animals  havin~' b lack  hairs <to ca r ry  Bs, but  tha t  
the amomlt  of the black has been ~rea t ly  decreased by seleetion. 
The br indl ing gene, (Br), may  be found in the breed at the pres- 
ent time, but, sinee it does not  express  i tself  exeept  in the pres-  
ence of Bs, one does not become a ~ a r e  of ils presence except  
by a e r o s s  with a breed ca r ry ing  Bs. I f  some Here fo rds  ae tua l ly  
ca r ry  Bs the amount  of black is so small tha t  it. undoub ted ly  
would be ex t remely  diff icul t  to deternline whe ther  such animals  
also ca r ry  Br  sinee there  p robab ly  would not be enough black 
present  for it to form into the character is t ic  s tr ipes of the br indle  
character .  Another  t l i ff ieul ty is tha t  the br indl ing gene does not 
seem to affect  the blaek hairs  of the tail. 

I t  shouhl not  be assumed f rom the foregoing aceount  tha t  the 
authors  believe they  have eomplele ly  solved the problem of the 
inher i tanee of the ] l e r e fo rd  pa t t e rn .  3Iore erueial  evidence is 
neeessary before it ran  be s ta ted  with eomplete  ee r t a in ty  tha t  
the pos tu la ted  gene for  the He re fo rd  pa t t e rn  NH, is al lelomorphie 
to self (S) and to recessive whil,e-spotting (.,). Af te r  this ques- 
tion has been set t led there  still will remain  emisiderable work  to 
be done with the modif iers  of the ] I e re fo rd  pa t t e rn .  

Miss P i t t  (1920) has made but a beginning in the s tudy  of the 
He re fo rd  pa t t e rn  modifiers,  lu  order  It) obtain more da ta  on the 
subject  the authors  are keeping photo~'raphie records  of all pure-  
bred  t l e r e fo rd  ealves born at the Kansas  A~r ieu l tura l  Exper i -  
ment  Station,  and also of calves produced  by nurse  cows (chief ly  
~rade l[olsteins)  mated  to He re fo rd  bulls. In addit ion,  da ta  tha t  
bear  on the question are being' eolleeted f rom var ious  herds  in 

2 A f t e r  the  p a p e r  had  been presented  we were  in formed  by Mr. N. N. W e n t w o r t h  
t h a t  so-cal led,  unreg i s t e red ,  " g r e y s "  s t i l l  a r e  to  be found in Here fo rdsh l re ,  and  resemble  
In a p p e a r a n c e  the  g r ay i sh  a n i m a l s  occas iona l ly  seen in purebred  Jerseys .  Suck ind iv idua l s  
undoubtedly  would  t end  to. b reed  f a i r l y  t rue .  

Ill) 

 by on November 26, 2009. jas.fass.orgDownloaded from 

http://jas.fass.org


294 T H E  A M E R I C A N  S O C I E T Y  O F  A N I M A L  P R O D U C T I O N  

the state of Kansas and adjoining states. The Hereford pattern 
modifiers, so far as they are known, have 1)ten described and 
labeled (Ibsen, .1933), but there is every reason for believing that 
with a fuller knowledu,'e many changes will have to be made in 
our present concepts. 
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EIGHT Y E A R S  OF COOPERATIVE MEAT INVESTIGATIONS 

O. G. I I A N K I N S  
I ' . ,~,'. I h ' l m r l . w . t  of . l !p ' ic~dtarc 

It was in 1924 that  the first steps were taken toward  o]'~an- 
ization of the cooperat ive  project ,  " A  Study  of the Fac tors  
Which ]nfluenc.e the Qual i ty  and l)alatabi l i ly  of M e a t . "  In 1925 
the research activit ies were netually be~'un. Approx inmte ly  25 
s tate  e:.:periment s ta t ions  and the ] ' s i t e d  States  ] )epar tment  of 
Agrict t l ture have enga~zed in the work  each year  dur ing the 8 
years  which have ensued. The pa r t i c ipa t ing  stat ions have spread 
from the (?anadian line to the Gulf of Mexico and almost from 
c o a s t  t o  c~oast. 

" C o o p e r a t i v e  Meat Inves t iga t ions"  replaced the original title 
of the l)ro,je(,t in 1930, on unanimous aoreement  ot" the cooperat-  
inv' inst i tutions.  The work  was and is, in fact. nmrc a field of 
investi,,,'ation than mere ly  a ma jo r  projec t .  It is now widely re- 
~'arde(l as a permanent  addit ion to the general field of animal 
hushan(try research. 

It has been appare~,t :from the b(',.4,imfing that  this field of in- 
vest igat ion divides itself into two ma jo r  parts .  One in(dudes the 
var ious  ~actors which af fec t  the qual i ty  of meat ,  their  relat ive 
iml)ortance and control.  The other deals with the basically im- 
por t an t  subject  of m e t h o d s - - t h e  development  of methods which 
will })e adequate  to measure  di f ferenees  in the several (-haracter- 
istics of meal .  reg'ardless of how large or snlal] they may he. This 
phase of meat  invest igal ions proceeds quietly and the develop- 
merits receive little l)uhlicily. However .  progress  in it is g rea t ly  
necessary to success in the work.  An inves t iga tors  we should 
a lways  he ready  to give full ere(lit 1o a fellow worker  who sup- 
plies us with ilnproved technique. 
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