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herds. Cer ta in  studies based on herdbook  da ta  indicate  tha t  
l i t ter  size ac tua l ly  is increasing at ra tes  not ve ry  d i f fe ren t  front  
these. I t  seems l ikely tha t  selec~tion for  n umber  of pigs weaned  
or for  weaning weight  of l i t ter  would, for  at  least  a few gen- 
erations, lead to almost  as rap id  a progress  as selection for  fer-  
t i l i ty  alone. However ,  the da ta  on these two measures  of pro- 
duc t iv i ty  are still too scanty  to w a r r a n t  ex t reme confidence in 
these estimates.  

An ext reme selection d i f fe rent ia l  for  p rodue t iv i t y  can ha rd ly  
be main ta ined  if ve ry  much  a t ten t ion  is pa id  to several  o ther  
th ings  in mak ing  breeding  selections. This follows s imply f rom 
the fact  tha t  if m a n y  are culled for  reasons not pe r fec t ly  corre- 
lated with product iv i ty ,  there  will be few lef t  f rom among  which 
to select for  product iv i ty .  
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A considerable num ber  of r anchmen  in the Southwest  p re fe r  
polled rams  as they  are less subject  to bead injur ies  with the i r  at- 
t endan t  screw worm trouble.  F locks  of polled Ramboui l le t s  have  
been bred  for  some years.  Due to the shortness  of the selection 
per iod and the lack of knowledge  of the inher i tance of this char- 
acter,  the polled Ramboui l le t  f locks have  cont imled to p roduce  
many  horned r a m  lambs. 

Typical  horned stock I tamboni l le t  and Merino rams  have  la rge  
horns  while the ewes though lacking typical  horns  a lways  have 
pro t rus ions  of the skull or knobs at the poll which m a y  or m a y  
not b reak  th rough  the skin to form sours. Detai led examinat ion  
of several hundred  proo'eny of horned rams  and ewes with knobs  
of both the ]~ambouillet and  Merino breeds  has shown tha t  the 
r am lambs all had horns and the ewe lambs had  knot)s or scurs. 

Five pu reb red  Ramboui l le t  rams which had  good polled heads, 
and were of polled hreeding  were  bred  to horned  s tock ewes 
(with knobs or scurs) .  F o u r  of then, p roduced  both polled and  
horned offspr ing.  The other  one p roduced  males  with ei ther  
depressions or scurs but none with horns and females  wi th  depres-  
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sions only. Similar  resul ts  were obta ined when these same rams 
were bred  to ewes which had depressions but  were f rom horned 
sires. The resul ts  are given in Tables  1, 2 and 3. They  show tha t  
polled is dominant  over  horned in both sexes. 

The actual  ra t ios  of the d i f ferent  groupings  in Table 1 are all 
within the l imits of normal  sampl ing  for  a 1:1 ra t io  (2). The 
females  show the widest  deviat ion of any  group. Here  the proba- 
bili ty of a deviat ion as grea t  or g rea te r  is .2648. I f  two fac tors  
were involved, these crosses should give us 3:1 ratios. When the 
da ta  for  the sexes are combined the actual  rat ios are outside the 
linlits of sampl ing for  a 3:1 ratio,  the p robab i l i ty  of as grea t  or 
g rea te r  deviat ions being less than  .00011. In  the mat ings  shown in 
Table 2, the rat io  should be 3:1 if one pa i r  of fac tors  is opera t ing  ; 
15:1 wi th  two pairs .  The widest  devia t ion f rom a 3:1 rat io is 
shown by  the slnall F2 group. The p robab i l i ty  of a deviat ion as 
g'reat or g rea te r  is .0344 which is still wi th in  the l imits of samp- 
ling. However ,  if  we considered 2 pa i r s  of fac tors  and a 15:1 
ratio,  we would f ind tha t  the probabi l i t ies  of deviat ions  as great  
or g rea te r  for  1"2 or the combined da ta  were less than  .0001 in 
each ease. The fac t  tha t  horned rams  and knobbed  ewes pro- 
dueed only horned  male and knobbed female  p rogeny  pract ica l ly  
el iminates the possibil i ty of two pai rs  of complemen ta ry  factors  
resul t ing in a 9:7 rat io,  even though our f igures  are otherwise 
within this possibili ty.  Accordingly,  we consider it prac t ica l ly  
certain tha t  this cha rac te r  is due to role pr incipal  pa i r  of factors,  
which we may  des ignate  as fol lows: 

Males 

HH,  polled 
Hh,  polled or sere 'red 
hh, horned 

Fellla]CS 

polled (depressions)  
polled (depressions) 
horned (knobs)  

In  1912 Arkell  (1) repor ted  on the inher i tance of horns  of this 
type,  toge ther  with that  of the l)orsct  type.  l ie  considered horus 
of Ramboui l le ts  and Merinos to be ( lominant  over  polled in the 
male  and  recessive in the female, wi th  a sex-linked inhibi tor  to 
account  for  the d i f ference  in the pheno types  of the sexes. The 
numl)r  of F~ males raised by him was extrenlely small and the 
meres t  t race  of horn tissue was called a horn. These facts  to- 
o'ether with the na tu ra l  inclination to harmonize  the hypotheses  
for  the two kinds  of horns, p robab ly  explain  why dominance was 
er roneously  in te rpre ted  in the nlale. I t  is not necessary to postu- 
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late a sex-l inked inhibi tor  to expla in  the  d i f fereuee  in the pheno- 
t ype  according  to the sex, as this  is due to the difference in 
in te rna l  secretions of the sexes, as shown by  castrat ion.  We 
would  also suggest  tha t  in the ease of the Dorse t  t ype  horn, tha t  
the  polled instead of the horned condit ion migh t  equally well be 
considered dominaut  in both  sexes, inasmuch as there  is no ques- 
t ion about  the horned  of the F1 Dorse t  x polled males  being raueh 
smal ler  than  those of the pa ren t  Dorset .  

Our in te rp re ta t ion  of the inher i tance  of polled and  horned in 
sheep demons t ra tes  another  case of paral le l  inher i tance in dif- 
fe ren t  species, as it is in line wi th  the inher i tance  of the same 
cha rac te r  in cat t le  and  in goats. 
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