18 May 1834.

My dear MacBride,

Thanks for your letter. I should be espesclally
glad 1f you oould come down sometime to Harpesndsn, ses ths
experiments, as far as they have gone this year, and lunch with
me on the same day. I sm getting Morgan to do this sometime thias
weak, but he has not yet fixed his date and when he doees it may
not sult you, 8o to make 1t certaln would you ocare to smcriflce

Saturday.

The sxperiment has now reachsd an axtremely
intersating stage. The story of the experiment is this;
Af you know poultry genetiolets have repoeted quite a rumbsr of
the characters found in domestic races ms dominant to those found
in the wild speoies, for exsmmple feathered fest are suppesed to
be dominant to the featherless or olean feet., Therears regularly
Teathersd breeds, such as the Japanese 5ilky, whereas the Jungle
fowl and most other breeds have no feathsrs on the fest, 1In the
Bame way polydaectylly has been spoken of as dominant $0 the normal
four toes, rose oomb to the normal single somb, the white of the
White Leghorn to the normal soloursd plumage and the barred
feathers of the barred breeds to the normal unbarred feathers.



I believe nearly 20 such faotors ocould be listed, which the genetl
cists who have bresd them at one time or another have called
dominant. In addition to thsss, however, other characters of the
fowl are gquite ordinary recessives, such as silky plumage and the
recessive white ususlly found'in the Wysndottes.

Domestio poultry are exceptional in showing all
these dominants, for in most speoles, both animal snd plant, whioh
have doemestlomted vearleties these varisties are nearly all either
quite recessive or if not that have an intermsdiabe heteromygote,
s2c that dominance 1s absent or incemplete, for example the
budgerigars shown by Punnet at the last sloree sxibited two or
thres completely recessive mutations and one with an intermediate
heteronygote, As more Informaticon has been acoumilated about
other species, like Oammercus or Drosophila, this ruls has been
found to be very gensral and ths aituation in poultry has looked
more and more excsptlonal,

Some years ago (1988 ), arguing from the faoct that
different specles of Drosophijm, as alsc of rodents, had shown
homologous mutationa, whieh in the case of Drosophila sould be
shown by ercssing to be really homologous, I argued that these
mutations must have been ocoouring in the speciss for probably
millions of generations and that thie provided a possible
explanation of the faot that they are se prevalently recessive,

i 1s oharaoteristiec of mutations of the kind whioh geneticists



study, at lesst %o be injurious to viebility, and probably more so
in wild conditions than in oulture, and to be desidedly variable
in manifestation, or me I should say, that the resstion of the
organism to the mutation whioh was introduced into it 1s sometimes
violent, lesding to severe deformity and sometimes much milder, in
which omse it le falr, I suppcze,to think that somehow the rest of
the organism has managed td compensate for or repair the damage
normally done by the mutation. Morecver, The degree of manifeata
tlon 1sscertsinly ipheritable for mutant stooks, whish to begin
with wers found to be scarcely viable had very frequently increased
in viabllity after a mmber of generations and become useful
genetlo material, with at the sems time less extreme manifestation
of thelr peculliaritien,

1 mrgue, therefore, that if for a million gensra-
tions or so s amall proportion of heterosygotes for soms defect,
such as albinism, were maintained in the species, the hetercsygotel
whioh were least influsnsed by the mutation,and therefors most
normal in lmlﬁnn, would survive best and so graduslly modify
the specles until in its heterosygous manifestation the mutation
had become completely recessive, and that probably deminance was
aebsent and the heterosygote Intermediate in appearanss when tha
mutation fired ococured, This thiory has beem a good deal
strengthensd sines I first put 1t forward, by facte that I waa
then unawere of, and which I have summarised in a papsy called



"The Evolution of Dominance”, published in Biologloal Reviews, of
which ,I thinlk, you have & sopy.

How for the special case of poultry, it is on any
view exceptiomal, but it would certainly be a score to my theory
Af 1t oould show why this cmse was exceptional, and it ccoured to
me that humen selsctlon, espssially 1::. the sarlier stagea of
domestiocation, presumably by Jungle tribes in Burme and Aseam,
might account for this cdd group of apparently dominant, mutants.
The point 1s that breeders always preserve novelties and oddities
and that when parentage is under control, as with both species,
any recessive which might turm up will breest true and constitute
new dcmestic varieties, but that in jungles, full of the wild
specles , the domestlo flooks would certainly be sired frequently
by wild ceska, Indesd, even In England, ocok-pheasants make a osr
tain amount of troubls in domestie pens, The only noveltles then
whieh would reappear in subseguent generations, let us say among
sapered fowls kept at some Jungle ahrine, would be thoae that were
partially deminant,or at least not occmpletely recessive, and if |
like white elephante and Apls bulls, and indesd some breeds of
poultrymin the East, thelr sanotity depended on their being frealks
it is certain that those hetsresygotes whioh showed the strongest
resstion would be seneistently pressrved, |

Anyhow, whether I have got the detalls of the story
right or not, it soemed possible bo SUEEILun, guine definite



experiment , which would thwow 1light on the matter, for if I am
right that the dominsnce in domestic breeds of fowl is dus to
human selsstlon, then 1t should be absent,or nearly so, in the
wild jungle stock, and if it i1s absent then poultry, at least in
the wild phese, 1s no longer an sxoeption to the general rule
about dominsnce. ° What I aset out to do was to introduss mubant
factors, such asthat for dominant white, into & stock of jungls
fowlesof wild origin, 1In each gensratlon I selsoted poulets
showing ths mutant charscter and mated tham to coocks of pure wild
stock, obtalning mixed broods with sbout half showing white and
half the normal plumage., This orossinggback to the wild I have
now dons for most of the mutanta chosen for five generations, amd
this year I am mating the hatsrosygotes to emch other to see whathe
the homorygous mutants, which should constitute akout a quarber
of this years broods are (1) Indistingulshable from heteromygotes,
in whioch omse the mutant is properly desoribed as dcminmt, or
(2) show the mmtant charester g0 much enhanced that they can be
distinguished from the heteromygote, in whioh case dominance is
absent or incomplate,

in chooeing what charasters to work with I scon
found that a large mmber of those commonly ealled dominant were
not really so, even inm the erowses between domestis varieties
this is true of frissled plumage, for sxampls of spangled feathers
and of sex<linied silver (v. gold), I, therefors, chose, as far
s possible, charssters that had a good mputation for being



hE-

dominant, The liat I have been using is as Tollows;

(1) Feathored feet

(2) Polydaotylly

(3) Dominant white

(4) Creat

(6) Rose comb

(8) Black skin

(7) Barred (sex-linked)
Sinbe last year I have been sure that feathered feet and poly-
daotylly sre not really dominant ih;u teated in the wild germplasm.
For last year I interbred birde with feathered faet of the fourth
generatlion and they threw & few with enhanced feathering, whieh I
suspect were homosygotes, though they both disd and I have had to
repeat the erosaing this year,- but in addition they gave scme
with extre toes, although all the parent birds in the pen had
normal feet, showing that polydactylly, at least, can be carried
&3 & recessive by apparently normal birds, This has alseo been
found in some breell crosees, and was at firat asoribed to an
inhlblter, whioh, I believe, was completely imaginary., I have
only a few broods of ohloks this ysar yet, but these sertainly
demonstrate =y umrﬁr barred plumage;, and are strongly suggest-
ive for blask skin, To complete the experiment beyond qriticism,
it will be necessary to carry 1t on for another year or two, to
demonstrate, not only that enhanced types appear in the matings



where they are expeoted, but that these partioular birde and nob
the othera are the homozygotes,

My stock ism now, as ons would axpect from thai
encestry, almost pure, wild jungle fowl, spart from the partioular
mutants suggested, The great difficulty in breeding them 1a that
the early flush of egpe in Febuary and Narch is almost complately
infertile, I get my beat broods in lats April, May and June,
which 1a already dangeruosly late, since chioks hathhed in August
make very llttle growth before the sutuman and usually diufthtt
geason., I should, however, very much 1like to show you what I
have now, &8 I omnnot tell how long individual chioks will ldve
or how the plumage sontrasts will develop aa they grow older,

Yours sinserely,



