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TS IETHCODS OF CREATING BREEDS OF DOIESTIC
FOWIS IN THE USSR

by Professor T.C. Penionzhkevich;
Doctor of Biologlecl Sciences.
The All-Union Poultry Dreeding
Regearci Institute, Zagors!:,
lioscow Reglon, USSI.

In the past the developnent of tlie poultry industry in
Russia was bosed on the inport of foreirn noultry breeds and +
their acclinatization. This was tie longest neriod in the de-
veloprent of the poultry industry and it showed the inproctica-
bility of the given trend. Todey of the nunerous poultry breeds
which were imported fron abroad at different periods (a total of
64 breeds) only the Ieghorn; hode Islané and lew Ilampshire Chic-
kens; the Pekin ducks and tihe Dronze turleys have been preserv-
ed and are roised in the USSR,

. This confirns the view exnresced as far back as 1895 by
I.I. Abozin, the founder of scientific poultry keeping in Rusail,
that in rearing foreisy breeds thelr good qualities are sone-
what inmpaired becausc the fowls ar2 nlaced under clinatic and nain -
tenance conditions which differ Irou those under which they are
oreated.

In the SJoviet Union the development of ti:e poultry industry
proceeded along the path of the inprovenent or_nat;ve fowls, the
oreation of new breeds ond the further improvenent, acclinmatiza-
tion and hibridization with local birds of foreigp breeds which

in the course of a nunber of yecrs odanted thenselves to the

clinatic and econonic conditions of the country.
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Certain llethods Employed in Breeding Poultry

The breeding of nany domestic fowls is based on certain
general rethodological principles but at the sore tine, depending
upon the denands nade upon eac.y of the futurc breeds, sone of the
anplied net:ods arc considerab’y nodified and in sone cases new
original nethods are enployed.

Vorlk is chiefly conducted on tlie creation and innrovenent
of general-purposeé chiclien brecds.

In creating new breeils reproductive or conplex renroductive
crogging arc nade in nost cases,

™e principal characters accordiing to which selection and
choice of ciiickens for ti.e erosses are coinducted arce as follows:
egs laying; veight of egrs, weight of fouls, broodiness, livobility
reproductive properties, rate of feethering in chicks, early sexual
maturity; hizh productivity for a neriod of rnany yeers, nuiber
of offspring, quality of meat, ond resistonce to certain diseases,

In creating end inproving neat types of donestic fowls
(groese; ducka; turkeys) sclection and ¢loice of parentsl forns
is conducted with tie ain of secwriing o breed which requires
nininun costs for tihe wroduction of one neat unlt, gives naxinum
offsHring per fenale ond, in sone cascs, nalkes naxinun use of
the natural feed in water basins and pastures.

The Significance of External Conditions in Altering
Heredity in Towls

In breeding chief attenti n is »oid to the influence of ex-
ternal condltions on the organism of the initial breeds taken for
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tire cross cnd upon the resulting hybrlds viic: are Subpecuchtly
purebred.

The influence of certcin erterncl conditl ng on tie cliirnyes
in productivity and buiid of te fovls lizs been lmown lony nygo
and confirred in rany researches; For lnstorce, high tesmerature
causes o drop in the veirht of oggsy the development of a tiiine
ner egg sihell (Berion and 'farren, 1933; Concad, 1939; 'learen and
Scimepel, 1940; Kikavsly, 1952; Redil), 1953), cnd a reduction of
the live weight of 4lie birds (Zelenslaya, 1G48; Fenionzilievieh,
1952; Ragab and issen, 1953; Rediki, 1953),

~mhryonic nortality of chielens in differcnt Leogreaileal
latitudes is due to differences in insolntion (Penionzhkevich;
1941) and e laying depends upon difTerent conditione .of 1llunina=-
tion and tenperature (Sretnev, 1940),

A nunber of researclies ghov wat + e arolonged influence of
external conditions on the organisn of :minels =nd birds not only
alters their livability and aroductivity ol the narents, but;
what 1e particulariy irportant, liclps nccunulate and fix tl:cse
qualities in a nurber of generations in the olfapriny and. if under
the action of exterial conditions ret-bollsn is altered, the newly
acquired pronerties becone ereditary,

~ The well-lnown Russisn scientist and zooteclhnician Huleshov
P,N. forpulated the law of the fixing; of nronerties in heredity
os follows: "This law ranifests itself in the Tact that the
characteristics of tle crgenlsn acquired in the course of its

life are tile nore rercistently tronanitted to the offspring the
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longer vas the action of the ccuses that induced the ol:an-cs.

Sinilarly, the nore the acquired ol:aracterigtice are troange
mited to the offspring the sreater is the ohance of their being
rreserved in the f\ture generations".

Savelyev (1952) siwowed thet prolonged field managonent lelps

ereate nighly-productive chickens poesessing creat livability
and better conversion of feed as cenpered with ti:e eontrol group
of cilolens kept in linited ronzes. Lxeroises connected with the
novencnts of tiie birds activoted tge development of the organism
and oertain internal orgons (liver, heart, l;idneys, ovaries), In
adult birds ;nd chlel:s kept in the fields thesoe organs were heavie
er by 23-80 per cent. Inter tae offsprincs of t.:e chicliens that
had been kept eitliecr under the sane conditions or in linited ranges
were norc nroduoctive and vicble thea ohioks reared in the same
conditions but orizinating fro: parents that hod becn Lept for
ssveral years in a linited range.

The researcies of Torepanova (1952) were conducted with the

ain of studying tie fifluence of two narliedly contrasting feed rae-

tions on the hereditory varilability of clhiclens. Both initial
;rou@a of Isgliorn pullets were equaliged in all respects, In order
‘to exclude tho influsnce of natural or artificial selection

factore the naternal groups of each generction were nede up only

of closely related pulletsc along the naternal line. The ration
for one group of experinent pullets was "Abundant" and for the
other~-"Lean", Thess rations renained wcharzed in the course

of four generations. The fifth generation of both exnerinent
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groups vere sron under the gane feeding conditions in order to
check the extent of the hereditary fixation of the aoquired
changes. The difference in live wellhit in fift) senoeration
pllets of both groups in autunn was in fovour of the offoaring
obtained fron the well-fed mothers--by 203.4 granc and at the
age of one year--by 163.9.grnna; as regards gsexual naturity they
vere eprlier by 16.2 days, In e;r layin: for a period of oix
aonths they produced by 42.1 more 8L ond the weight of 0gge -~
vas greater by 3,9 grans. All the above differences were bio-
netrically valid. It is intercemting to note that the well-fed
pullets of the fourth generntion accuired certain constitutional
propertios sinilar to those of t:o goneral-purpose type of
chioclena.

By enployins different kinds of oliic’en fe>d containing
vegetable and aninal nroteins in a nunber of cenerations Dinan
(1951) found that tlio ¢ icks and ehiolkens of three generations
which received the vesgetabls diet nanifested deep chances in
netabolism ahd an altered type of build.,

The nethodoof extertins on influence upon the initinl breeds
and later upon purebred birds by conditions of feeding aid nonge-
genent is of great significance in oreating new breeds,

In breeding t¢ Russian 'Mito c::icken beaides srain and
Beal feed tie rations included considerable anounts of potatool;
purpkin, ocarrots, mangel and other Juiey feed and nlso food
containing natural vitanims. /.s a2 result the nev broed developed

& oapaclty for consuning a considerable cnount of Juley feed whioh
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cuts tlie worliing costs of the Prodvots wiihout ceusing c drop ih
the productivity of tic birds. This netiod of feeding cnd field
nanagenent wvere uged in ereating the Zagorsl: goneral-purpose

breed of ciwclens. Iﬁ breeding tie “ort: Caucasian turliey hybrids
vere produced wihich were subsequently inbred and then the purebred
fovls wera keﬁt in the pasturces under conditions brevailing in the
southern gzonc of the USSR for 9=10 montls a year. e new dugk
breeds (Wxainian, Black ‘'ite-Dreasted) were created on unlinited
vater areas witl: the utilization of a2 large anount of natiral
Plant ond aninal foeds.

T:ese netihods led to o reduction in feeding costs and helped
get hishly productive vigorous fowvls.

It should also be noted thot solection of parental forns of
the initinl breeds fron rnfna located in different olimntio sones
or where dirrerent retiods of nanagcment were enploysd (Kushner
and [itayeva, 1953) and olso the naintenance of males and fenoles
during the nrebreeding period under different oonditions and
different feeding (Sevelyev, 1953) exerted a favourable influsnoe
on the rise in 1ivadbility and nerfornance of the Lirda,

o Cort s of

The theory of hybridiseation proceeds fron the precept that
increasod vitality and nroductivity of the offepring are the
result of the fusion of biologically full value nale and fenale
aix cells poscessing different qualitios. The difference in the
qualities of these cells oreatcs the stimulus for the internal
oontradiotion of te living body whio: is tie causc of tiie high
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livpobility and productivity of furn anircls and birds,

 Fron our point of view thie ncjor points of the nroblen of
hybridization uvidiell ghould be thoroughly studied today are the
conbination of bLreecds for jedigroe ond rarket muspomes and the
elaboration of reti:ods of gecuring vegetative lLybrids.

In the All-Uhion Toultry Dreeding Researol Inat;tute wvork
hias been conducted for o period of severcl yoors on the problen
of the inheritancc of hharacters and the evaluation on this basis
of the effectivity of sinsle and reoiproccl crosses,

In studyings thece nrobleins wve Hroccod fron the faot thad the
poerentcl forns exert an influence on their offspring with the
partioinetion of ot least two najor focotors: a) nutrition dvring
the embryonic reriod vwiicl: is olosely oconnected with the naternal
organismn ond through 1t‘with the effernal environment; b) heredity
which bot: tiie paternal and naterncl orgenienc possoess,

Anong tie cutlors worling on the problen of tli:e inheritance
of different characters in donestic fowls nention should be nade
of Burov 4.li. (ocited mooording to Kushner, X9%%) who conducted
very oonvinoinq and contrnst;nc, as rezords live vreight, orosses
between Bontan, Rho@e Islond, Ieghorn cnd Iangsian chicliens,
lebedev ii.li. (1949), Tebedev il.i., and Tibigov II.P., (1952) on the
inheritance of live weight, vitolity ond liotolwnbility; Ioultrig;
Iinz and Cottier (1¢53), llorely cnd Snith (1954) on livability,

On the basis of these and nany other researciies we nay cone-
clude that such characters as live velsht and viability of smbryoes
are inherited by the otrspring prinarily fron the naternal organisn.
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These date are conlirned by rescorches conducted in  the All- _
Union Poultry Dreeding Resecrc:: Institute by Savelyev I.K. (1¢52).

T.@ works on the interitaonce of resitance in cl:icliens of
different breeds cnd strains to infectioun and helninthous
diseascs (Qoverts ond Cord, 1926; Tutt, 1935, Sturl:ie, 1943,
Chanpion, 1954 and oillers) have slovn that in crossing nales and
fenales of botl resistont ond nonresisicnt stroins tie offspring
nroved to be résivont i.e. in this case the character is inherit-
ed in an enuzl degrce fron the naterncl and tie paternal line.

it the »in of cxnerinentcll:s checl:ing the preferential
inheritonce of senorote chorncicrs relating to the productivity
of the Towls fror ithe »naternal and naternsl orjcnisns ond deternm-
ining the nost effective combinctions of ncrental forns for
interbrecd crosscs corresondin. investigations were conducted
in the All-Union Poultry Dreeding llescearc.. "nstlitute.

In is experinents Sevelyev (1953) enployed hens and cocks
fo four breeds for !iis sinzle ond reciproeczl crosses: the Yurlov,
Russicn 'Mite, 2nmode Islond ond I'ew Tanpshire clhiickens. The Dbest
indices for e;~ lering, early phyciological naturity, and live
weight vere conbined in Lhybrids obtcined fron by crossing cocks
of the e;r laying breed originat ng fron highly »roductive
notiers witl hens of a heavicr weight belonging to tie generale-
purpose type. Hatchablility was higher in Uie single crosges.

In L.V, Shalthonova's exneriren.s with Russion 'Mite and
Zagorsk cliicliens the incubating »ropertics of the erys in the

sinrle erogses vas also hicher then in reeinroczal crosses: by 8.
{ 83 -
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per cent of the nunber of incubanted cnd by 2 per cent of ile

nuaber of fertiliged e/ T S

The hybrid ciicks fron the reciprocol crosses a’proxinate
in Xive weight to tiwe Zagorsk ciiiclis of tiwe _eneral-purpose tyme
wille the hybrids of the single eross are nore like the Russian
"1ite egg laying tyoe of clhiickens in resiect to this charccter.

Shelthnovats investi ations show thot body neasurenent indices
and the size of the hHybrids of the recinroccl cross ore ligher
than tiiose of the hybrids of tlie recinrocal eross are higher
than those of the hy rids fron the esingle cross, i.e. these
indices like the live weizht of the offspring are, influenced nore
by the moternal or;onisn.

In dressing fowls and in enatonical studies it was found
that the anount of neat mnd edible sarts in hybrids of the single
cross is greater thon in Russian "'hites by 12.7 per cent and in
hybrids of the reciprocal cross b 21 per cent.

Thus, the production of superior quality hybrids in respeet
to the entire set of econoric characters for narket ond breeding
purposes depends upon the cl.cice of initizl breeds, individual
gelection cocks_and 2ens belonging to sroups wit different types
of productivity.

On the basis of exiherinents ond the cnolysis of the srorlk:
conducted by the breeding sicte farns wiich siiow the influence
of thie »Haternal and materncl organions on the inheritunce of
separate econonic characters rec¢ drocal crogsing nay be reconnend-

ed as the nost effective (hens of ile general-purnose type are
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erossed vivl. cocks‘of the esg-laying tyne vwhiose nothers were
highly productive) In this caose the offsirings as a rulo pouon
Aa big live weight, good feed vonversion, hig: oGg-laying, early
naturity and a good exterior inwerited fror the cocl:s ond the
hens. Only one charccter in tlese crogses, nanrely, hateilabllity
is inferior.

ﬁesearches conducted in ti:e Toviet ™ion on the »roducition
of vesetative hybrids vhose hered. ty is altered by neans of naren-
teral injection of blood and otler tissues to recipients (Sopikov
1950, 1951, 1954, 1957; Ferdinandov 1¢52; Cronov and Feolktistov
1957) Love siovn that by reneated pearenter:l injections of blood
tallen from donors to anotler breed the aliecred cliarceiers can be
fixed ocnd nade hereditcr; in the offspriﬁgs of the roeipients; the
liveability, fecundity and eccnonic productivity and also resis-
tance to diseamses can be increased bot. in the recinients them-
selves and in taelr offshring.

This nethiod has nade it possible to create a new aighly-
productive _enercl-nurpose breed sroun of Eeningr; ‘iite
ciiecliens whie:r alnost corpletely fail to brood (0.8-1¢% brood-
ing hens) in coru;Lst to ot ler _eiasral-purnose oreeds suelr as
the Rihiode Island, Plynouth Roci: wliere the nercentase of brooding
hens reachecs 14-204%.

A brief Description of t::c Dreceds and 3reed Grouns of
Donegtic Fewls Created in the USSR

Tie territory of tiie Toviet ‘mion includes different clina-
tic zones--from t.c districts of eterncl icc to the subtronics and

the conbinction of external fretors difTers in (e different

1
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clinatic zones. That is vy breeds of donestic'fowls ares croated
fer the sone in 1o tiie birds nanifest naxinun nrodustivisy and
livability.

Breeds of Different Fowls and the Zones of their

Distribution in the ''SSR

Breeds : The Chief Zones of Distribution
Chickens
Rusgian Vhite In all zcnes, In uhe USSR chere are 1wo

populations: ihe northern heavy vweight and
the southern with a zpuller live welszht

Geese

Big Grey Central districts (central chernozen and
norehernszen zones) and the south.

Kholnogorsky ploiriets of the center. *he west, north
and south.,

Arzanassky Centrel districts,

Pskovsky Districts of the north-west and west.

Eomengly Digtricts of the coush.

Shadrinclky Districts of ‘he Urals und Siberigs.

Turkoxs

North Coucazian Distrizts of Torth Caucasus und the south.

Breed Croups of Different Fowls and the Zones of

their Distribution in the UISD

Breed Groups Chief Zones cf Distribution

Chicken : :

Zagorsksky Districts of the center, South, North
Caucasuz Southern Urals and Siberia.

Leningradsky Digtricts of ihe lgrth-West.
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Fushingky Districs of the center,
!lum Dutrictu of tiic center and i',rth Caucasus
Poltavsky Districis of tiwe south.
geese
Solnechnogorsky Districts of the centcr.
Kaluzhaseky Te sane
Litovsky Districts of the west.
Ducks .
Zerkalny Districts of the center, north-west abd west.
Ukrainsky Districts of tiie south

Black ‘NMilte-Breasted The sane

Kubansicy Districts of tlhe 'grti: Caucasus.

Turkeys .

lioskovseky Districts of the center, north-west, Urals
and Siberia.

Stelingerodsky Disiricts of tlie center

Black Tikloretsky Districts of lorth Caucasus and the south.

Below we give & brief desecription of tie neur breeds and

breed groups of donestic fowls th.t are widespread in the USSRH.

Cc.ICL =138

Rugsian ‘hjite breed by utilizing reproductive crossing of

Jeghorns with local Russian ciiieliens. In creating, this breeds,
selecticn and choice of parentcl pairs were conducsted in gueh a
way as to conbine high e;claying and big egg weighit with greater
live veight of the fouls, good fertility and livobility.

| In the USSR they are widesnread. On tle best breeding fams

the averoge e/ claying is 100-200 esgs o year., 0o the Stote farnm

Approved For Release 2008/06/27 : CIA-RDP80T00246A005000240002-8
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"Krasny ITut", Saratov Recion, t:e avergge eggloying of 20 thovesand
_ohickens anounts to 208 eszgs o year. '

The recoxrd hen I'o. 66868 laid 330 ezge in one year weishing
on the average 60 grans, the live wreight of the len being 2.4 kilo-
grams. Ilen llo. 617, which set o record in »roductivity for e period
of severzl years, laid 1057 egyus in the course of 5 Jears vith an
average weight of 62 grams; the 1ive weight of the hien is 2.4 kilo-
gran.

The Xuchinsly Jﬁbilee chicken was bred on the pedigrece
poultry stote forn "Huclhiinsly", liosccwu Region; by utilizing conplex
reproductive crossing of tae following breeds: ILocal Tivensky, ilew
{lanshire, Rhode Island, Australorp and " hite “lynoutl Rocl:.~ The
hen's plunage is yellow, thc cock's-dar!: red (blaock bresst). The
aversze c o layins on the [uchinsly Stote Farn is 200.2 egns per
laying hen., The reéord aen lio. 2005 1aid 285 egps in one year
with an everoge welsiit of 61 grans; the live weight of the chiecken
is 3.10 Kilorrrns.

Zagorsky {general purpose type) bred in tle All Unigq Poultry
Breedin: Rescarch Institute by utilizins connlex reproductive cros-
sing of Yurlov, Dussion Uhitc; ifew llanpshire and DRhode Islend chic-
kens. There are tvo varieties as regards plunage colour -nd form
of conb: vhite with a rose conb and salnon-coloured wit: o single
conb. The egg-laying of the pedigree [roup chieliens of the All-
Union Poultry Dreeding Research Institute (Zagorks, iloscov Nesion)
is 201 eggs. The record hen I'o. 7800 laid 243 eggs in one year
welghing 58 groms on tiie avernre; tae live veight of the hen--3

kilosrans.
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chickens, nonbreedin, created by neans of the transfusio:
blood_fron Australorps to Ieghorns in the course of fouro“]eOf
tions. Beginning with the fifth generation the Towls wer: o
fred vithout transfussiqn of blood, The averace e56 layi ~pure*
Bolehevi:" State Farng, Tenringr: 4 egion was 182 e-rs ? nb‘on -
live weight of the cliiclens ig 2.7--3;2 kilogrons e
Hoskovegx cliickens bred by utilizing crosse; of Y !
kens vith I'ew Ilanpshires opg Brown Ieghorns. Adult bircl:rlov s
chicks were kept under tle clinatie conditions of the M : o
Region with its long cold winters, The.average eﬂvnia f fo”
Bratsevo Poultry Plant was 200 eCss, velghit of th;bhen: ZUTi: o
grams and coclig~-3,5 “ilogroms, 4 record len laid 240 e-; o
GEESE -
i large grey bred‘on the poultry state farng "Borlin, !harko§
:gion and "Arzhenka", Tanbov Region by utiliging rerroductive eor
8ing of Ronmen and Touwlouse &eese. The average live veisht of th "
fenales is 6 kileograms ond that of the sanders 7.8 Xilosran e
average eggy laying is 50 eGL8. "
‘ Solnechnggarsgl geene vere bred on ihe "Barezki" Sta¢
Parm, Solnechnogorsk District, iioscow Region; by utitjizj :
reproductive crossing of Kholnogori, Chinese and Toulous:m;e:::;ex
The average weight of the fenaleg is 6 kilogzranms andof the and.
7.8 kilograms, Average &g laying--40 e3&8. The record go:;e ;rs
470-60 laid 71 ®888 a year, her live velsiit wag 7;4 kilograms. )
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Xalushsky ge i
88 bred by utilizing the ¢rosses of Tulsky |

g¢ese with local varieties bred ip tie Taluoa Reglion
Nanifest the be;t correlation of skeleton and mus;le; (:%:)fOWIS
In a nunber of regions of the Soviet Union (Gorsl: : C;

CoV) hybrids of the loeal varieties and the chinese "e;:' o
In large quantities. 1In thege Qybrids are conbined :;gheeare o
ng (70-120 eggs a year) and a big live weight (6-7 kilogr::s?!y_

DUCKS .
Zerka;gx ducks bred by utilizing conplex reppoductive op
:es of local ducks raised in the Moscow Region with Pekin and o
lzzpbellg. Average live welght.-e kilograms; average egglayi o
€g8s. The record ducl: Iio. 1167 laid 185 esgs. Ilor live :fight

wae 3,1 kilozroms.

gg;a;nggx
ducks bred at the Ukrainian Poultry Breeding Ex

ieed of t D0 . . ]
ml I-ha.ki pe -f,
ncr nen 'l j : * - .
ama 3' 2

kg) laid 225 ezgs,

Approved For Release 2008/06/27 : CIA-RDP80T00246A005000240002-8



TURKELYS
North Caucasian bred in the Stavronol Territory by utiliz-

ing the reproductive crossing of the loeal Coucasian turkey with
Bronze ang Brood-Breasgted Urenze fowlg, They pasture well, The
average weight of the turkey heng is 6,0 kilograns and ol the cocks
12.1 kilogrons. The record hen Ilo, 751 (live weight 1.5 kilograng)
leild 121 egqs.

The Hgscovsgx turkey bred in the central zone of the USSR

by utilizing conplex rerroductive erossing of locel Mhite turkeys,
White Dutech, 'mite Beltsville ang loeal Bronze turlreys raised in
tne lioscow Region with the !orth Caucagian ang Bronze Broad-
Bpeasted (Bronze variety). Lverage live veisht of the turley hens
6.6 kilogramns and of the coeks 12.6 kilograns., The Tecord white
hen llo, 499 (live weight 7.3 kilograns) 1laid 139 esss.

Blaock Tikhor.ttg[ turkeys, The turkey hens are of average
weight and the quality of the nest is aigh (good correlation bet-
ween flesh ang slkeleton, edible and inedible parts). Their repro-
ductive properties agre good.. iverage welght of the slens i3 4.6
kilogroms and of the cocks 8.5 kilogransg, Record hen No. 3797

(1ive weighs 4.6 kilograns) laiq 98 ecgs.

---.—-.—-——--———

and breed groupt of fowlg,

40002-8
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SUNMARY

of the resort by “rofessor De oD, Penionzhkevich, D. 53e., on

"The llethods o7 ereating breedg of Dornestie fowls in the Usspn

In the Joviet &1ion new hreedg of Doultry aftep Dbrolomyed
tests of the breedinc and connerei~] owltry forppg are anproved
of by the Hinistry of Jsriculture, Meu breeds that are stil] in
the »rocess of their raling, testing angd nNass Teproduction arc cglle
ed breegd Croups unti] they are apnroved of Dy the Hinistry.

One of the n2Jor demcnds Lade upon g breed is the Dresence
of a sufficicntly larce stook of Touls vhich nales it POssible to
conduct Creative selection andehoice or Jarental pairs inside the
breed for its furthep inprovenent.

In the Ussp Wwithin a periogd of 40 years 3 breeds of different
types fo fowls (the Mite uasian ciilelen; the Larpe Grey, Kholmo-
gorsky, Lrsnassky, Pbkovsky; Ronensky, Shadrinsky 8eese; and Torth
Caucagian Turkeys) ang 15 breed Groups: have been improved and creat
ed: Pervomaisky, Za,;;orsl:y, Ienincradsl:y, I:uchinsky, iiosl:ovaky and
Poltavaky chiicliena; Solnechnogorsky, Kaluzhsky and Litovsky geage;
Mite Hoskovsky, Zerkalny, Ukrainsky, Blacl: Uhite-Breasted and
Kubansky ducks; Moskovsky, Black Tikhoretsky and Stalingradaky

turkeys,

2/ Selection and cloce of pairs for the crossg anong the inter~

breed hybrids Dossessing ¢ .6 desired characters ang produstivity,

) Approved For Release 2008/06/27 : CIA-RDP80T00246A00: 4
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Directional rearing, feeding znd nanagenent of fowls of the new
breed zroup; the fixing of usefi hereditary properties in each
subseauent generation;

3/ The creation of 2121y productive strains and fanilies,
intestrain crossing with the sinultanecus action of extermal con=-
ditions u»on the orgonisn;

4/ If 1ecessary in the oroceas of creating breeds crosses
to add "new blood" are enployed at the later staces,

The creation of poultry breeds for the different zones is
Rmajor condi tions for ensuring high livability and good brecding
properties in the fouls. Tor this purpose one (or several) of

the initial breeds used for tlie cross nust ve a native. jlew pro-

pronéta higher droductivity of. the initial forms but the prolonged
action of vhich ensures the aceunulation of these new useful Pro~-
perties in the subseauent generations, \

In crossing initial forns the preferéntial inleritance of
separate characters fron the Paternal and naternal orranisns is
taken into account. The method of droducing vesetative iybridse
by neans of Parenteral irjections of blood and otler tissues into
recipients is alsgo enployed,

A condition of paranount invortence for the creation of high

ly productive poultry breeds is selection and choice of parental

pair, accordiiyg; to individual testg andthe obtaining of a naxinum

-8
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nunber of foosprincs fron then

: » Waieh ig eagid
' . . LY ceconnlis .
tlie Soviet Union where there 2Hished in

are large bedisree poultry farng

voricd ]
riing according to g unified plan,

e Aot
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THE ALTERATION JF CTRTAIN PROPERTIES AND CHARACTERS

IN FOWLS 3Y MEANS COF PAARDNTERAL TRANSFUSIGON

OF BLOOD AND TEEIR FIXATICN TN THE CFFSPLTIG

by F.M. Soplkev,

(Thie Leningrad Base of the 4ll-Union
roultry Breading Rescarch Instltute
of the Lenin Academy of Agricultural
Sciences,Decorated witk the Order

of Lenin,leningrad,Usiu),

The problem of altering heredity in animels ic cf great
significance in biclogicel science. A3 1s known, envircnmental
conditions are one of the major fsctors influencing these
changes. Many scientists in thelr works dating from the end of
the XVIII century to our desys acknowledgad the unity of the
organism and its conditions of 1life, This vrinciple we find
in the works of J. Lamarck (18), Ch.Durwin (9), K.A.Timiryssev
(32{, 1,V.Michurin (21).T.D. Lysenko (19), I.E.Glushchenko(7)}
and others,

Today the sclentists of the Seviet Union and cther count-
ries employ'dlfferent methods in oraer tc alter the hereditary
characteristics of animals; the transplaentation of ovaries and
testes (I,2¢,23,36,39), the trausrlantation of fertilized
and unfertilized ova (10, IT, I2,IL,17,23,25,27,29), the
substitution of the yolk and egg white in incubetling eggs of
domestic fowls (2,3,13,2C,24,26,33,35,36, 38), the para-
biosls of orgenisms in embryological and postnatal peritods(4,6),
repeated systematic parenterzl transfusions of bleood (5,8,15,29,
30,31,33) and also the injeetion of sperm,tcstes =nd ovaries

(31).
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Since 1948 we have been guding changes in hereditary
properties and charscteristics induce artificially by the

parenteral injection of blood.

leterial and Methods,

Experiments onthc changes in herzdity by mcans of paren-
teral injection of blood wWerc conducted with pvurebred Leghorn
and .ustreclorp chickens raiscd st the Leningrad Somatic
Hereditary Laborc—.ﬂtory of the Basz2-Farm of the .ll-Union Foultry
Breeding Hesearch Institute,

The reciplients and the donors of these breeds poOsSsess
contrasting morphological characteristics,

The domnors were ..ustralerps (imported from the USA in
1946) .They belong to the table (meat-egg) type. Thelr feathers
are black, and the bill and legs arc slate-coloured, 1lobes are
red and egg shells are pink., The m=at is of gooé guality, The
average welght of the hens is 2,5-3 kilograms end of the
cocks -- 3-3,5 kilograms,

The roecipientes were Leghorns acclimatized in the USSR
{they have been bred in the country for scores of years), This
is an egg-producing breed, Gheir fcathers are white; The bill,
legs and the iris of the eye are yellow, The lobes and egg
shells are white, The average weight of the hens is 1,6-1,8

kilogrems and of the cocks--2-2,5 kllograms,

Approved For Release 2008/06/27 : CIA-RDP80T00246A005000240002-8



* Approved For Release 2008/06/27 : CIA-RDP80T00246A005000240002-8

(8)

Contrasting characters z2nd propertics were chosen in the
reciplents and donors in order to gt as a rosult of repeated
blood injections meore clearly defined morpnologlcal changes
and new properties;

a4ll the experiment young chickenc--the reciplents and also
the chickens in the contrcl wers chosen on the principle of
analogy.

The experiment and the two contrel groups were placed under
the 'same conditions of nutrition and maintenance,

Blood was injected 1nto the recivients according to a
method we elaborated (29,30,31).

Tn.the aim of altering thc hereditary propertics and
characters parenteral injections of the blood of australoonps
to Leghonrs were unfertaken undet tho conditions of intrabreéd
mating of the latter. The chickens of the first control group
were not injected, those of the second control group were in-
Jected with the blood of dAonors belonging to a differasnt strains
of the same breed. The blood was introduced by means of intra-
venous (into the inferior brachial vein) and intramuscular
(into the breast muscles) injectlons,

In the experiment groups and in the second control group
the blood of the donors was gransfused tc the recliplients 2;5
months before egg-laying perio@ twicc a week at the rape of
2,5-3 ml per kilogram of 1live welght, .dditional injections
of blood were performed in the same way in the coursc of 2;5

months during the period of collecting eggs for incubatiom,
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During the firet preparatory period {(before the collection of
eggs for incubaticn) each recipient was injected with 100 mi
of blood on the gverage, or 55 ml per kilogram of live welght;
an egqual amount of blood was injected during the final period,
l.e. when eggs were collected for incubation,

Injections were rerformed during these two reriods in
order that:

I/ nucleproteids and their Ingredients DN.. and RN. and
other vitel ingredieats of the donor's blood might be includad
into the process of assimilation and metabddism (together with
analogous ingredients of the ecivient) and thus build qualita-
tively new molecules of the recliplients's somatic and sex cells;

2/ in the process of fertilization a quelitatively new
embryo might develcp;

3/ the assimilated substances of the donor's blood which
participated in tnhe forming of the egg might in the procews of
metabolism be included tnte the building of the developing
embryo's cells;

R e sults

ii8  a result of the injection of blood of the australorps
into Leghorns =a larger amount or erythrocytés and hemoglobin
eéppeared in the latter and their €gg-laying and reproductive
capacity increased as compared with the control --- g sign of
greater vitality; ,

In the experiment group 96,2 per ®nt of the €ggsS were

fertilized, in the first control group--- 94.3 per cent and in the

second control group --95 per cent,
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In the experiment group 76.2 per cent of the eggs hatcheqd,
in the first control group--72,1 per ®@nt and in the second
control groun -- 74,1 ner cent; In the experiment group 95.5 per
cent of the chicks survived, 1in the Ist control group--94,3 per
cent and in the second control group--95,2 per cent;

Thesc data show that intra-and intérbreed blood trensfusions
promote better fertilization and hatching and increase tha
viability of the chicks,

Of the 154 chicks obtained in the experiment group 22 had
single black fluffs in their down and the adult chickens had
single black, grey and white feathers with black specks (fig,l)
Some of the experiment chickegg,also mznifested an altered colour
of the foot sceles and bill, Their lobes were white with red
specks on the white background and their fect were vellow with
slate-@oloured specks. The colour of the iris was somewhat changed

The colour of the egg shell in the experiment group varied
from white 2nd pinkish-white to pink;

In the first control group 140 chicks were hatched and in
the second group--1l46. In the offspring of both groups there were
no devistions from the typical Leghorn feathers and colour of the
lobes, feet, bill, 1iris or egg shell,

In the experiment group the growth and weight of the chicks
were better than those of the control groups (see table T and 2)

No external changes were observed in some of the offspring
of the reclplients, but their preductivity and rep?oduotive\enpa;

clty were improved, Inbreeding had no deleterious effect upon the
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of fspring. Thls shows that internal changes occurred in these
individuals and that thcir vitality increasced, When mated with
each other or with purebred Leghorn cocks forms with sltered
feather cclour and other external changes appearcd 1in the sccond
generation c¢ven without additional injection of alicm blood.This
can be eviddntly expleined by the accumulation of nucleoproteids
end other substances of the injected blood in the recipient whiéh
cause changes in hereditary proverties and charscters, Changes
which akise under the corresponding conditions developedn the
of fspring in the process of onto-and phylogen651s;

Attention is zttracted to the tendency toward an incrcase
in varlablliity In the phylogenetic line beginning with the
second generatlion, This madec 1t vossible for us to elaborate
& method of inteunsifying changes in diffzrent properties snd
characters by means of repeated (from gneration to generation)
injections of blood of a different heredlty;

When the blood of .ustralorps was injected to Leghorns
(from gneration to gencrations) in the second and subseguent
generations the number of offsprings with altered properties and
characters grew larger and the intensity cf the chances increas-
ed, In the sscond generation there were indiviruals with white
and with black-spcckled plumage (fig,.2), in the third generation
--With white, black-speckled,light ash,dark grey and black plumage
with a few white feathers (fig.3) and in the fourth generation

the plumage was bladk (fig.4) 1ike that of the donors,
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le I,

Tab

Chickens at the age of seven months (in cm,),

Group Sex Body

"e2 surement s

Body

relvls breast- femur

tarsus

metatar-

length width bone length length sus
length length
Leghornm
+Australorp * 5.6 2.7 13,2 10,2 15.1 11,2
blood
First
Control Q. 19,8 743 8.7 8.1 1¢.9 8.0
no inject.) 0O* 22,5 8.3 10.2 8.5 12,3 8.6
Second
Control 9 20,5 77 8.3 8.6 11.3 8.3
(Leghorn > 23.3 8.8 1G.9 9.0 12,8 9.0
+blood
of a dairfr,
strain Leg-
horn),
Table 2,
Indices of the average live weight of exreriment and
control chickens (in grams)
Croup Age 1n days
Sex
I 30 6C 80 210 365
Experim, ° 2 Lo,7 231.3 564,6 104C.6 1962.0 2541,6
Leghorn
+blood of ™ 4.8 297.5 686,5 1199,0 2436.0 3140.5
Austra-
lorp.)
(Ist control g 17,8 206,4 430, 7 79<.0 1501,5 1801.0
i :Tolk AR . .
no inject.]  Ca 38.b Z26.0 0 539.2 996,0 1896.5 2180.0
Z2nd control
Leghorn+blood Q 38,0 216.4 530,0  €652,3 1570.0 1880.4
of Leghorms
of different
strain O’ 38.5 230.2 558,1 1020.0 1958.6 2265,0
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4t the samc time thers were individuals Among the offspring
With the characters of white Leghorns in colour of the lcbes,
feet, feathers, ctc, However, 1t chould be notsd that the cells
and organs of zome of thise individuals were larger znd their
live weight higher than that of the Leghorns in the control
group., There were also forms fmong the offspring with mixed
characters of the reclpients and the donor;

Resides that, the intensification of changes in hereditary
properties and char=cters of the offspring was expressed in the
following, For instance, the colour of the feet chenged from
yellow (characteristic of Leghorns) to slate-coloured (charac-
teristic of australorps), that of the lobes changed from white
(Leghorns) to red (iustralorps) and the €gg shcll-from white
(Leghorns) to plnkish-white and pink (Lustralorp),

The changes in properties also menifested themselves in
increescd vitality, resistznce to diseases, higher productivity,
greater reproductive capacity, more repid grovth, elimination
of the harmful effzets of Inbreeding, changes in external
appearence and increased live weight (fig.S);

Further work was subsequontly conducted with the offsfring
to create new breeg groups of the Leningrad whitz, black-speck-
led and black chickens,

In brecding the Leningrad white chickene the blood of the
Australorps was repeatedly injected into the initial Leghorns

and 1nto the next two generations of the recipient's offspring ;

Approved For Release 2008/06/27 : CIA-RDP80T00246A005000240002-8



Approved For Release 2008/06/27 : CIA-RDP80T00246A005000240002-8

(14)
hAs a result chickens were obtained with blg live welght, high
productivity znd black festhers in thelr white plumage., Later
breeding work was conductzd in order to create 2 highly produc-
tive breed group with white plumage, By conducting selection
and choosing parental pairs in this dirzeticn we created the
Leningrad white chicken., With other groupe of chickens scslection
1s cendhbeted not only to incrense productlivity but also to get
black-speckled #nd black plumagc;

The fixing of usoful troperties in heredity is accomplished
by purposedful selection cnd cholec of perental peirs on condit-
ion of inbreeding, good nutrition, vroper meintcnance of the
reproducing flock ¢nd the training of young; In this way was
creeated the heavy weight (table) Leningrad white, black-speckled
and black breed groups of chiclkens,

These breed groups are ratsed at the Leningrad base of t
A4ll=Union Poultry Prezeding Research Imstitute and on the ped(Ziee
state poultry farmr "Bolshevik" of the Leningrad Region., On this
farm the reproducing flock of Leningrad white chicken numbers
more than two thousand heads;

The plumage of the Leningrecd chickens is white, they
possess & simple comb, a long body, brood chest, abundont flurs
and fecthers, their ment is of good qunlity; The fowls are
well-adepted to loe-l conditions, ‘mong the good preoperties of
the breed &s the cbsence of the hatcening instinct in the hens
in contrast to many table breeds, The welght of the hens tis

2.5-4 kilogrsms omnd that of the cocks--3-4 kilogroms, The
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average egg productivity in 1957 was 172 egfs per loying hen;
The overage weight of the ©ggS wWos 60-65 groms,

In 1955 ~nd 1956 the Leningrad white hens were 2xhibited
2t the All-Union «gricultur~l Exhibition where 6§ hens ond one
cock received certificotes of the first degree,

We 2lso obtoined 21ltered vroperties ond characters in the
reclpient!s offepring ~s o raesult of intro-ond interspecific
repeated injections of blood into chickens, turkeys, gcese and
ducks:

In cases of repested (from gner-tion to generstion) inject-
ions of blood from distent Epecler, such as the trensfusion of
goose blood to purebred Leghonrns or the Injection of duck's
or rabbit's blood, some of the offsprings monifested various
deviations from normol type in clumzge, feet colour, etc.,
however morphological chznges resembling the charncters
of the donor were sbsaent,

In cases of repeated interspecific injections (from generat-
lon to generation) or bronze turksys' blood to purebred Leghonrs
in the first twe gencrations some of the offspring manifested
coloured feathers the design of which rescemble that of the
donors while in the third and fourth genarations (evidently as
result of the epproximation of the different speclies) certain
microscopic changes appeared recembling the characters of the
donor in design, colour of plumege, slate-coloured feet and
specks on the egg shell (fi1g.6,7),

Our new method of sltering the properties and characters

in poultry by repeated parenteral injesctions of the blood of
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donors possessing a different heredity has been confirmed in
the experiments of other investigators;

For instance, V.V. Ferdinandcv {33) injected the blood of
the white Voronezh chicken to ducks and geesa.As a result of the
experiments in the offspring of the racipients the colour of the
plamage and bills wes changed;

K.Bratanov (Bulgaria,5) injJected the blood of turkeys to
chickens of the Leghorm breed. In the first generaticn offspring
of the recipients there were individuals with single black
feathers., The @ xperimenut chicks weighcd more than the controls,

A.M.Gromov and P,I,Peoktistov (8) injected the blood of
Australorps (first group), turkeys (second group) and guinea
fowls (third group) to Leghorns;

The first generation offspring of the recipients in all
three groups and a bigger live weight than in the control groups;
in the first group by 219.6 grams for the cockerels and 225 grams
for the pullets; in the second group by 201 grams for the
cockerels and 193 gram s for the pullets; and in the third group
173 grams for the cockerels and 272 grams for the pullets.

Among the offspring of the recipients of the three experi-
ment groups in some chicks the colour of the feathers was altered
(in 20 out of 370 chicks in the first group, in 5 out of 112
chicks in the second group and 1n z4 out of 63 chicks in the
third group). In the control group and in the group where the
blood of the same breed was injected sudh changes were not

observed,
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The experiments of Gromov and Feoktistov, likc our own,
show that parenteral injcctions of alién hlood into reciplents
from generallion to generation intenceify the changes in hereditary
properties and characters in the second, third and fourth
generations,

Kh,¥,Kushner (15) injected the blood of wild ducks to
Leghorns. Out of 45 chicks thus cbteined 8 had singlc pigmented
#pots in thelr plumags,

When the blood of New Hampshires was injectea iuto Leghorns
20 out of 90 chicks obtained from the rociviunts bad single
coloured feathers in their white plumage,

The experiments chickens at the age of five months weighed
more than the contrels (cockerels by 161.2 grans and pullets
by 196.3 grans,)

In 1957 the Fremch sciomtist Jacques Senoit, Pilerre Lerov,
Colette Vendreli, Robert Vendrcli (34%) applied thc method of
parenteral repeated injcceticns of DNA isolated from crythrocytes
of the blood of onc strgin of ducks into recipients of a different
strain and obtained change:s in heroaditary properties and
charactcrs;

In datna of these expceriments confirmed the fact we cstab-
lishea (29,30,31) that 1t i1s possible to change heredltery
propertics and characters by the nicthod of parenteral
injectlons of blood the erythrocytcs and leukooytes of which
contain nucleoprcteids DNA, RNA and other vital cubstances
which in the process of development metabolism go to build up

qualitatively nwe somatic and semual cells,
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Summeaery

As the results of our expceriments conducted in 1948-1958
(29,30,31) 1t was found that repeatcd pesrenteral injsctions of
blood and other tissues {testes, ovaries, spleen,liver,etc,)
from donors of a differcnt breed or from phylogcnetically more
distrant forias, espccially Af they are performed from generation
to gemeration, 1inducc diverse chunges in hercditary properties
and characters in the reciplents and their offspring.They are
different Because in these cases the course of the bleophysical,
blochemical, enzymatic and biologlcal processes varies in the
organism of the reciplent,

Depending upon thc direction in which these processc deve-
lop in the organism of the recipient distrubances of former
correlations may occur, the congservatien of hersdity may be
destablilized, the requirements for the injccted substances may
be increased in the organism and adaptivc changes in metabolism
may take place. As a result differcnt gqualitative changes are
produced in the somatic cells (and in sex celis) which lead
to the alteration of hereditary properties in the recipients
and their offspring,

’ The diversity of changes in the propertlies and charactars
proceeds in differcnt directions, including the appearence of
individuals which rescmble thelilr closcr or more distant kin,
However, depeuding upon compatibliliity and favourable combining
or incompatiblility or noncombining of the substances injected
from the donor with the substances of the reciplent new proper-

tles appecar in the recipient and 1ts offspring with or without
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the appearance of the hereditary properties and characters of
the donor;

The injection of tissues [(blood, etc.) of a donor into &

recipient of the same species (intrastrain and intrabredd

injections) meets the requircments of compatibility and acceptible
combining in the proccss of assimilation and mutual assimilation
of substances,

The corbining of some rropcrties and characters as the
result of the injection of tissues, blood of the same
species occrus, in our opinion, on the basis of compatibility,
combining and sclective mutual assimilation of plastic substances,
nucleoprotelds and their composite parts(DNA and RNA) as well as
other vital organlc ingredients of cells of the recipicent and the
donor tissues, Thesc processes develop in correspondence with
blophyeical, blochemical, enzymatic and biclogicel regularities;

In injecting tissues (blood and others) to recipients
belonging to a differont spcocies (especially animals capable of
mating) the ingredicnts of cells, mclecules and their composite
parts may be less capablc of combining and mutually less zcceptib-
le or altogebher incompatible and incepable of mutpal assimilation
80 that the comblnation of e¢ven certain characters is difficult
to accomplish and cun be done only on the basis of approximation
by means of repeated in)zctions of the impiunt fron generation
to generation,

On the basis of our experimcnts we considcr that the develop-
ment of properties znd charscters reserbling thosc of the donor

does mot occure when the recipient and the donor belong to diffe-
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rent genera or even more distantly related groups because the
nucleacproteid molecules (and their composite parts (DNA,RNA)
and other substances of the donor andAthe recipient are antago-
nistic and incapable of combining and mutuqlly assimilating cach
other,

When a recipient is injected with nn antigen of tissues
(blood,ete.) of animals belonging to a diffcrent species, genus
or more distant group antibodies are formed in its organlsm as a
conplement which we assess by the positive rcactions of ring-’
preclipitation, In such cases new proteins appear in the recipient
of the antigen-antibody type and new adaptive properties are formed

The conbining of even some of the hereditary properties or ghe
reciplent and donor in our opinion canunot take place so long as
therae exist incompatibilitynsntogonism, and inability to nutually
combine and mutually assimilate molecules (and their parte) of
the implant, recipienm® and donor, Her¢ it is important to mention
that the closer the phylogenetic (but not geographical) kinship
of the animals the casier it is to obtain by nmeans of the injection
of tissues the disired combination and uniting of properties of
the donor (ipprover)and tho reciplient, and also a better combinat-
ion of ecomnomically uscful properties in the offspring;

The obtained fasults of the alberation of hereditary properties
and characters by mcans of repeeted parenteral injections of
reclplients with the blood of donors posscssing a different heredity
show that not only sex cells but also somatic cells of the living
body contain substences influencing mctebolism and herzditary

disposition of the aninmal,
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T

The method of repeated injections of the recipient with the

generation, makes it possible to alter hereditary propertlies and

éj blood of selected improver-doncrs, especlally from generation to
\\ characters,of animals in a glven direction,

Besides that, this method makes 1t possible to increase
enimals vitality, reproductive capacity, productivity and resis_

- bance to diseases, to .acelerate growth and also to eliminate

the harmful consequencew® of 1nbreed1ng;

dme,
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Cock No. 136 (first generation). Single black feathers
in its white plumage:

Hen No. 165 (second géneration), Numerous black feathers
in 1ts plumage.

Cock No. 4749 (third generation) Black plumage with a
small number of white feathers on the back and wings:
Slate-coloured feet., The gxternal acquired characters
of the cock resemble the Australorp donor,

Hen No.105 (fourth generation) Black plumage,.Feet

and bill slate-coloured. The acquired characters

of the hen--colour of the plumagé, feet, bill and
external appearcnce rescmble the Australorp donor,
Left: hen No.KI, 44f of the Leghorn breed. Live weight
1840 gr,

Right: Leningrad white hen No, X3 2284, Live weitnt
koso gr,

The wing of a third generation chlcken, The design

of the feathers rescmbles that of a turkey;

Left: an eég of a third generation hen. The egg shell
specks resemble those of & turkey's egg.Right: an

€gg of purcbred Leghorn hen,
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MODIFICATIONS RESULTING FROM INJECTIONS OF GREY GUINEA-FOWL
IN THE WHITE LEGHORN HEN
PRELIMINARY NOTE

i e e o ——— it i ——

M. Strounl, L. Strcug-Guttieres, L. Rossi-Roesgen, J.
Ressi™, end J. Stroun”.

The work of every cross-breeder consists in improv-
ing the qualitics of 2 rece by the additi:sn -f characters
derived fromr ancther race.

The neens unmployed are sexual crossings between dif
ferent races and sclecticn,

On the other hand, it has, until lately, seened
impossible to transmit to following genereticns, characters
acquired during the developiient ~f an aninal.

As & result of different studics, the problen of the
hercdity of acquired characters - principal point of the debate
cpened on evclution, in the last century, by Lanerck and
Derwin - has once again come to the fore,

Cn this subject, we nmust mention, anongst others,
the recent researches of Bensft (1), Bratanov (2), Keuchner (3)
Novikov (4), Scpikzv (5), for the aninal kingdon.

Anonzst the results obtained by these scientists are
scne which dc no% accord with certain classical theories of
genetics; they have scuetines given rise to scepticisn. As
Lerner (o6) suggesté, thereforce, it would be desirable t5 re-

exarniine these studies.

1) Betanical InstIitube, 2) Labcratery of Chenical Products
Rogsi, 3} University Clinic fcr Internal Medicine.
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within the frans-work, on the treansuission of axquired
characters, undecrtaken by one of us, we tried to cause in the
aninal, by scnatic ways, nodifications which will be found in
the offsprings.

For thisz purposse, we have, for the following reasons,
chosen bleccd as & nadifying agent: it is in changing the
environnent in whieh the plants live that sciintists have
rnodified then profoundly. Having been inspired by these facts
end trensposing then intc the animal kingdom (whilst taking
into considerati-r thc particulerities of thre latter), we
have endeavoured to nodify the internal envircnment of the
aninal organisri, in this case: the blucd. Ls a nodifying
agent, we alsc chose the blood: for cne reascn, because it is
the internal envirsnncnt characteristic of a given ani.al,
and, for another reason as 1t is a ccnplex biclogical envifon-
nent partaking in multiple ways of different netebolic proecesses.
In fact, in the beginning >f this expcrinent, we did nct wish
tc stick to a single deternined factor, considering that the
ways by which heredity is forned arc larzely unxncwn.,

MATERIAL AND METHOD

We have chogzen intentionally, aninals of different
species: The White Leghorn hen of purc race { a brecd providing
every guarantee of selecticn) ond the 3rey guinea-fowl, so as
to avoid any dcubt on the origin of the ncdifications obtained.
We experinented with 45 Leghorn females and 10 Leghorn nales;

finally obtaining 3¢ laying-hens.
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Wie injected the bloed of guinee-fowl, drawn ascepti-
cally, into chickens four days after they were hatched. These
injections were given oVery four or five days, first of all a
subcutoneously and then intra-peritoncally. The quantity of
blood injected was increased gradually fren 0,5 to 5 ec in
terms of the weight of the aninal. During the first silx nonths
of our experiments, that is to say up to the time of ferti-
1ization, each aninel received, on an average, gbout 150 cc of
blood. Artificial inseninaticn was emplcyed so that each hen
received a nixture of spern fron all the cocks.

Vle bred at the same tine a control group composed
of 25 female and 8 male Leghorns fron the seme breed.

RESULTS

The results published below deal with the animals
experimented upon (Fo) and on the first generaticn (F1) 15 days
old at that tine.

\le ascertoined in Fo:

1) A different aspect of the comb: ctn an average, the
conb of the hens experinented upon, is more developed than
the conb of the control group; the c.mb of the cocks is not
only more devel:ped but alsc falls in 90 % of the cases; with
these aninmals the comb is snoother than with the control group.

2) Diffgrent ¢olouring of the ezgs: In contrast to

the white cggces °f the contrcl grcup, we observed & beige~rose
pignentation reniniscent of the nore .r less derker eggs cf ﬁhe
guinea fowl. This colcring never cccurs in the eggs of pure

Leghorns. Out of 528 we found 128 colcured eggs in this way.
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Furthernore, the sholl of certein ezgs is speckled and, in this
way, roscmbles the shell of the suince-fowl. It is always the
sanc hens (9 cut of 36) which lay the colourcd cggs.

We ascertained in Fl :

1) a_delay in hatching: a notable number of chicks were

hatched after a delay of up to 4 days (the usual length of in-
cubation of hens' eggs is 21 days and that of guinea-fowl 28
days).

2) a modification in the pigmentation of . the beak and

claws : the normal yellow pigment of the Leghorn disappears,
and in 25 % (12 out of 48) of the cases, the beak and claws take
on a grey-rose colour. |

3) a modification in the size of the claws: the meta

tarsus and especially the tibial-matatarsal and metatarsal-
rhalangeal joints are thicker than in those of the control
animals, and, in this way, resemble those of a ghuinea-fowl.

4) The down has a different aspect: the down of the

chicks is more ruffled compared to that of the control animals.
The colour i1s less yellow and later taked on a drab white colour.
CONCLUSION

The observations we have just stated appear of suffi-
cient interest to justify further experiments in order to
elucidat upon the new problems which they pose.

1) Vill the modifications which appeared in the first
generation be intensified or attenuated and if so in which way?
Will new modifications be manifested in the course of the
development of animals? \/hat will have upon Fl the application

of the same treatment of injections?
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2) Will new characters become hereditary? How many
generations of hens would have to be treated so as to obtain
this result?

3) Do the male and the female have equal roles in the
transmission of acquired hereditary characters or does only one
have a predominant influence?

4) Vhat will be the effect of the treatment on the
fertility at the time of interspecific cross-breedings?

/e think that the results we shall obtain will make a
contribution in cpening new ways enabling the improvement of
known races and the creation of new ones.

SUMMARY

The aim of this experiment has been to transmit heredi-
tarily the characters acquired during one generation.

For this, white Leghorns (male and female) have been
injected, intra-peritoneally, with the blood of grey guinea-
fowls.,

The results deal with the generation treated (Fo) and
the following generation (F1) 15 days old.

In Fo, it is observed, in relation to the control
hens, a different aspect of the comb of the male and female
Leghorns. There is a different colouring of the eggs resembl-
ing the coulour of the guinea-fowl eggs.

In F1 it is observed, in the experimented animals, that
there is a delay in hatching of up to four days. There is also
a modification in the pigmentation of the beak and claws as well
as in the size of the claws. Yie note also differencies in the

down.
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The work is continued in order to resolve different
problems relative to the transmission of acquired characters.
The authors think that by this way new roads will be opened
enabling existing races to be improved and new ones to be
created.

(Laboratory of Chemical Products Rossi and
Experimental Station Lacta-Gland)
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ALGE F.CTOR IV PCULTRY BRETDING

v, T:. Larioncv,
Moscow Statc University, USSR

The problen of the ontinal zic sitruveiure of breoeding
stoek of mouwltry us till acr cantcw be considered as a solved
onc. Reconnended at proesent ratio: 55¢ of oHullets (the first
year nroduction) and t5% of c¢lcer hens, usually, is not Tol=-
lowed., In the najority of noultry farns in this country, as
well ag in otlier countrics, pullcts constitute 80-85% of tle
whole live stock. This fact nay be accounted for not only by
higher ery production of nullets, but ¢lso by & roduced at
present life nerion of ecarly naturcd ishly preductive strains
of hens, which neccssitates alinost entirc anhual renmnovation =f
the flock. This, inavitably, is connected with a great nunber
of es:'s necded for incubatinn anﬁ with considerablce cxnediturcs
for the breeding of 2 ncw flock of pullets, ™¢ solution of this
essential problen of nodern Doultry scicnece nust bc sought, to
our nind, not only in the ficlds of gcononics and zootechnics butb
in that of biolory, which deals with agc chanics in an aninal,
cffeet of age on reornduction, developiient of the organisn and
hercdity.

Exactly from this stendpoint Sovict noultry-breeders
ané biolorists, such as larionov (1933-1957), Bukraba (1936),
Diakov (1939), Yikavsky (1951-1952), Lnorova (1551-1957),
Baraznovskaja (1954), Pigarcv (1957), carricd out a scries of
investisations, on tiic resulis of which the »resent connunica=-

tion is based.
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The question about tiie changes in hen's organisn with aze
required the nost innediatc answer, Inspnite of the fact that
the weig:t of hene undergoes scasocoaal clinscs and consider-
able indivicdual variatiors, it nay be stoted, that the growth
of the present-day highly productive ion 1s compnletad only
at the age of twe ycoars. Thercforc, the first cycle of ceg
laying (in pullcts) takes place vhen genernl srouth of tic
bird is not comnletcd yot (sce also Atwcod, 1928). According
to our findines vascd on vost practicoel dote, the averoge
weisht of pullets ("Russian Whito") at the cros=laying secason
is only 88.5% of thot of elder hcns, in the sanc stosc of re-
production cycle. Here, we cone across with a very intcresiing,
fron biclogiccl noint of vicow, #henoninon: scxual naturity
(puberty) in sn inaature sonc. It should b: not:od, that this
phcnoncnon, wirich is so tynieccl for nony concstic anirals, is
not linited to the diffcrcnce in tho wiholl body weisht only,
but conpriscs also dificrences in séoloton, nuscles, ~ostro=-
intestinol ond cxerctory orsong, og wel' os certain cndoerince
organs (thynus, thyroid and pernthyreid | londs,; hypophysis).
Begides, henoglobin content i bleed,; oo noinbolicn cote., vory
as well {sco olsc Turncr, 1940), Here, conscquently, we deal with
cge chonges in the orgonisa os o whels, Thesc chonses, noaturally,
causc definite nodificotisas in rcoroducticn,

There is o considerable nunbk.r of works dcedicated to the
problens decling with the chonges in cpz-producticn with oo,

Anonet then dre: Kennster (1921), 3rody, Kenpestor cnd Henderson

-
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(1523), Jull (1922), Atweed (15220), (all and Marvle (1531},

]

Clark (1$40). ilowever, moot of cse noDers

efer to ccuipar

(W)

e

dLIVEm

‘ : ela . ! re o - 1a
1y short neriod: usvally To ne o781 e or uthree vecrs of Towll:

5 3 d e AR , A=A + L] ~at. fail -
1ife, ard with excejtlsn cf 1of TWo W9 nen*ioned last, fail to

3 3, 0 b L |
investi ate tie fowl's nroduct eriod zg a waole, whicn

ninders the adeguate bizlcpicel estirations o che occuring

. ]

: Al S - . b - suds
changes, Tor this rcuzon we thowr .o LT gorthiile to suu

[

a new the age clanos

et e

d-

in hens beginning fron the norent whe Lo Thirat

£till tre time of conrlete sterility,

The ex erinentc were carried out atl the . cuwcov Tmiversi

3 : DT T A rrae aiirdoad in
Zoological Station oultry farh. T layin, ras stucied 1In

v

1

o e sroduction (and s<her choracteristics)

e vas laid

the sane henc ("White Ieshorns™) Lznt dn sinllar conditicus and

without zootechniczl selecticn

3 - - B 4' rheT ',pr; Al ~ T 7 1 (,*i 3
-1953), The keerons of e exderimentil Touws (at ti:e begin

ewlling) during 10 years (1944-

ing

- Twoed okl ¢ 1.+t o whiien
of ti.e test 300 hens) inciu'ed *the resulated 1ight ragint vasen

: i . et AT e o T et P I I LY e
was accomplished witlr tiww nel S0 ~lectric light and Xight darken

ing devices, In result, the wratior of the Yight-cay, 1r-

respective of the natural calendar, wod as Tollows:
In the first quarter (Jantary-llorcl) =~ 12 hours
In the second guarter (Arril-Juie) - 12 Louwrs
In the teird cuarver (July-Senternber) - 14 Dours

In thie fourt" guarter (Cctober-December)-1C hours

1

In winter the tempersture inmsids OULIry :0uSeEs was nid

tained not lover =59,

Egg laying of tle rowl wvas Te. ‘istered by neans of trap

nests® each eg~ was velghed ge arstcly,
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These observations enabled to reveal clhansc¢s in egg
production and in eg: wveight during the ulwcle life of the foul
(see Table I).

TablelI

Changes in ez; »roduction of hens whith ace

- - - m— -_—

e : Average ainnual egg Deg welpht

(years) ! production : in gr.)
. (number of ezgs) :

1 160,3 56,9 )

2 153,3 58,9

3 146,3 58,8

4 92,7 56,2

5 88,2 55,6

6 80,6 54,5

7 54,0 53,9

8 23,3 53,9

9 0,5 14,0

10 - -

——

The above data show definite chunges in e —roduction
with age, which could be revealed only as a result of lengthy
observations. Ve have established, that e s=laying is sarticular-
1y high during the first three years wit conaratively insignifi-
cant decline, wilch is in Cart compensated by larger egg weight.
Later, durin; the subsequent three years, the gg-laying decreases
being approxirately at the sane level, ti'e egg weizht, decreasing
as well, The third »eriod is char.cterized by siharp drop of egg-

laying untill con:lete sterility,
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Maxinun weight of egrs (see tle Table I) is achieved on
the 2nd and 3rd vear of hen's life, i.e. Uhen i'ts growth 1s
coming tc an end. Variations in e;:, weight during short time
intervals (30 - and 10 -~ dayls periods) show that the first
ezg laying cycle differs fron e subsequent cycles not only
by average els welsht but by dynanies of egg size changes
a3 well. The weiz:t of eges lai” by oullets, starting fron the
pinimun weight egss, oroctuelly lncreases in the course of
the year, whereas elcer heas tesin their laying cycle with
ezg of larger weiynt, tha sane as that at the end of the
previous year. Thisz con be cxnlaeined Ly considerable under-
development of sexual organs i wouns pullets in comharison
wit: elder hens, w0 reached their full growth. Comparison
botween ovaries and oviduets weights in hens ("Russian “Thite")
of various age sl:ow tiat thcse o ans of pullets, inspite of
their hizh egs laying, are underdeveloped as conpared with
those of elder foul (scc Tablc 2)e

Tablel

The weight of ovarics and oviducts of § - and - months -

- old hcns (in grans)

. - ——— - - m

Veight : f monihs "ullets : 20 nonths hens
Oovary 23,9 46,4
Oviduct 29,5 51,4

The continuation of thec jeneral growtii, as well as the

growtlh of orzans of intecasivelr luying ~ullcts, cauce vitanin

B
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balance tonsion which results in vitanin deficiency ol tac egg
yolk (sce Table 3).
Table 3

Contents of vitanin A and carotinoids in eggs laid by

A

hens of different ages (micrograms in one gran of yolk)

- - ——

*% ca

Contents Pullets : Hens
in yolk: $ :
Vitanin A 6,12 8,90
Carotincids 10,55 15,65

-

Thus, Intensive worl ol reporductive sysicn in under-
developed orgonisn, tensizn of vitanmin balince, metabollsn
processes, ¢tc. inveitably result in excessive wear of pullet's
organisn (see Table 4).

Table 4

TIoss of hens at different ages, in %%
(after Xikaveky, 1952)

ot - -

The gsecond

The first " The third year
year laying . year laying . laying lhiens
hens . hens .

Mortality for

II months 5¢5 2,1 3,1

Doss due to

Zootechnical

selection

(culling) 62,5 50,56 51,9
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It should be noted, that in moct cases the loss of lhens was
caused by the deseages of reporductive orgzans (yolk peritonitis
etc.), or by the descases of zastro-intestinal tract, Thus, the
precocious ogeing of fowls is the reverse sice of the noderm
nractice sclection of poultry, vhich for a long tinc has been
based on the principles of hisgh production and early naturity.

It is natural that this will inevitadly affect the developnent
(embryonic and posienbryonic) and, subsecuently, sroductivity
and viability of progeny. This is just what actually happens.

Studies of this problem conducted by Soviet investigators
conprise all developmentael atages of thic new seneration, begine
ning wit!: a newly laid egg.

Anorova (1957) found out that ez.s laid by hens at dif-
ferent ages vary in the size of embryo disc. In puliet's egzs
its diameter equale to 3.07 nn, whereas in e;’ s of the two-
~year old hen, it amounts to 4,61 mn. (standaert error in both
cagses being 0,07 mm).

Morcover, the course of the development of cmbryc in exzs
laid by hens of differont ages also varies, especially on its
early stages, During the Tirst four doys of incubation the
develapnent of cmbryos of younger hens is lagcing behind conside-
rably in conparison witl taat of thc enbryos of e¢lder liens, The
differences may be obscrved in many resnhects, f.e., tize of
appearin; blood insulas, mesoderm segmentation, growth of
extrenities and down, ctc. Iatcer, by t.e 12th day of incubation,

these differences are less oronounced and by tae end of the

Approved For Release 2008/06/27 : CIA-RDP80T00246A005000240002-8



" Approved For Reiease 2008/06/27 : CIA-RDP80T00246A005000240002-8

B

eabrvonic period theY dissappear entirely, vouwever, after th
initial lagring behind, the enbryogenesis in ezgs reccived from
pullet procgcds at a higher rate, affecting e cenesal course of
devclopment,

Althoug: the erns of nhatehing do not change, the weight
of one-day-chiclis fron notncrs of differ-nt ages considerably
varies., Thus, onc-day cicks rceecived fiom pullets weight
from 37.0 to 33;1 or, whercas U.0SC received fron two-yecar-old
hens - from 40.1 to 42.0 szr. Bota clielrs differ not only
in size but in their outward look .8 well: chicks fron nullets
are mor friable, less downed, less setive. ‘Then mixed with
other chieks, they oar: easy'to sort out zlnest without mistake
(Anorova and Peltzer, 1951).

Differcnces revealed in the Drocess of cmhryonic develop-
ment (comvaring es s from hens of Qiffcrent ages) tell on
hatchability as well (sce Table 5

Table 5

Hatohability from cggs laid by hens of different ages
(dota of Bratzcvo poultry form, Moscow,) in % %

Hotchobility {ron csus ¢ Pullcts : Henas
Laoid 46,1 2,2
Placed into incubator 84,2 82,7
Fertilized 90,6 92,7

The above Table contains also dota (the first linc) on
chickcns hatcheé versus the totel number of laid efs. Such
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estinaticn cexcludes the effeet of culling of eggs before Hlacing
ther in‘c the incubator, vhich cnabled us to reveal actual
differcnces in qualitics of eggs fron hens of different ages.
In should be noted, when determining tie hatchability versus
the number of e-.s set into the hatchery, that the rclationships
herc arc conplicated by the zet, that in young hens the
fertility of cggs is higher than in older oncs. But since the
per cent of hatched chicks is caleulated versus the numver of
fertilized e, ihwe rosult obtained is ¢he sanc, i.c. the
nunber of chiecke hatched Trom the esgs of elder hens is lorger.,
It is known (Uprp, 1928: Funk, "nadel and Callenbach, 1930)
that when porents are of the same age, the diflercnee in the
live weight of one-day- old-chicks repidly disappears with their
growth (during fo > weeks)., However, in our case, the higher
rate of growth of chicks from clder parcnts prcserved during the
whole postembryonic period.

Table 6

Live weight of chiicks and pullets received from parents
of difiercnt ages (in gorms)

Average weight of cliiclis and

Age of caicks
pullets received

and pullcts

in days Trom pullets 'f Trom hens
24 135,8 158,0
144 1400,6 1486,0
334 1862,5 1901,0

In other experinents carried out ot Tomilino poultry farm

(Moscow region) the live weight of S-months-o0ld pullets, rececived
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from young motiers constituted 91.7-93.5% in rclation to the
weight of pullets, reccived fron parents of clder age.

In accordance with more intensive general growth arce the_
differcnces in size of orgaons (heart} liver, intecstines ete.).

Viability of clicks vories too. llortality arong 10 days
-0ld chiels fren pullets already wes higher thot anong the
chiclzs of tlic same aze received fron elder hens: at threoe-monihic
age the differcnce in preservation of beth groups . chicks
1s-7-8%. It is noteworthy, that the same mlationskips in
7iabllity arc presentced in later eriods of 1lifo, in naturc
birds., Thus, in onc of our cxpcriscnts the oroeservation of
pullcts received fron yowryer hens was for t-e whole yeor 52%,
vhercas, the pullets fron clder parcnts, being kept in the same
conditions, were prescerved up to 63.0%.

The sexual maturity (the moment of laying the first egs)
in hens origincted fronm different-age parents concs approxinately
at the sane time., IHewever, their egg production during the
first year is, as u rule, higher in henc hatched fron younger
and, conscqguently, norc preductive parents. But in SCOC mses,
though, the difference is slicht, if any {Beranovskajia, 1954),

Thus, sunming up the forcgoing, we may charccterize the
nain age changes in the orgrnisn of the present-day highly
wroductive hen as follows: a) inercase of general dimensicns
(weight) of the fowl; b) deerease of g~ Droduction; ¢) increase
of egg weight, As a result, yowng pullets difer from elder hens

not only in onec resncct, but in a whole complex of distinguishing
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features. Pullets, for cxample, as conparcd wit'. clder 1es,
have spaller ieneral dimensions, higlher level of egs production
and lower viability,

In what way all these differences tell on tle proceny,
above all, on the first generation? As we have stated alrcady,
the chicks originated fro: different-acc parents; kept in
similar conditions, differ fron ecach other already in the {irst
yeer of their 1lifc, just in the way thelr different-age parents
do, Here we nmena the mlation only, but not the reservation cf
absolute parental featurcs in precgency. Nevertheless tle fact
is, that age chan ¢s of parents are inherited {though in a lesser
degree) by progeny, or, in other words, heredity undergoes
changes with age,

basing on the above stoted biological dota, let us consider

now the proctical question reised at +he beginning of the present
report, namely: Age structurc of brecding flock of poultry,

It appears, that this question cannot be answered unless
one of the most importgn? problems of modcrn poultry farming is
successfullj solvcd; 1.e;, How to combine the already achieved
high »roductivity with high lecvel of viability of the fowl? though
the average cl; production in hens during the first three years
(see Table 1) diminishes and thien folls very considerably, still,
at the Moscow University poultry fanr, as well as at scme other
poultry farms in this country, there are scme hens, and even
fanilies of hens ("Russian Whité") which are characterized by

high ezxg- production preserved for many years (Xorenev 1991,
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Serebriakov 1956, Shanovalov and Mokhlupina 1956). Sone hens
continue to lay eccs for a number of year, egs production, in
some cases; increasing wit: age. The durution of productive
period of such hens considerably surpasees average figures for
the whole floclk, and sometines continues during the ontire
second period (4-th, 5-th, and 6-th ycars of life) and even in
the third neriod (Table 7).

Table 17

Duration of production periods and average annual

exg production oif "old" hicng, (data from Kutchino

poultry state farm, Mgscow region)

Years: Hen's  : 46 : 613 : 206 : 2305 : 1331 : 2076 = 963 : D47 :
of ! nunber: : -+ -+ + t + -+ -+~ ¢
life : : : :Egg oreduction _t :
1 114 189 178 150 169 190 210 232

2 121 235 183 209 207 210 240 247

3 188 14 200 206 182 178 211 214

4 216 222 156 160 186 178 216 175

5 159 187 184 189 179 152 174 168

6 205 - 148 135 156 143 - -

T - - 25 107 26 - - -
Total 1006 1047 1074 1156 1105 1051 1051 1036

The above figures show thct in sone ens high production
is combined with high viability,

Since it has been established that form the e5zs laid
by hens on 3rd, rth, and cven 5th year of their life a high
per cent of hualthy chicks may be hatched, it scenms quite
possible to breed genetic lines of "Russisn '":itc" hens with

hig!: egg nroduction continuing for many years. In recent years
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the same proolens have been studled by Anerican lnvestigotors.
(Iush, Iamorcux ond ‘asel, 1945, Roborston and Lerner, 1946%,
Hoys 1946-54, Moultric, Hing and Cottier, 1953).

The method of individual and fanily sclection is certain
to be a great help in future in growing higlly productive fowl
with dwrable life srpan and vicbility.

Begides, in view of thu for:zoing, we bclicve that one
way morc nay be recomnended to follow, i.c. mass selecticn cn
the bagis of differ-ntial utilization of cr;o laid by hens of
differcnt agc.

For rcoroduction purposes tie pedigroe-poultry farnms should
jncubate mainl: cggs from elder ens, wher~as tLz eass reccivgd
fron younz pullets sihould be usea Tor conmercial purposes only.
This will inevitably rcsult In nigher viability of bird, lensthen-
ing of its productivity period and in inprovenent of econorical
prospects of the fora. As to farns prodicing e;zs for tie market,
in particular those with cage layers, where the exploataticn
period is short, it is possible to kcep young pullets in a breed-
ing flock ond to incubate eges bgth fron very young and clder

parents. (Pigarev ¢t al., 1957),
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The results of the study on the variations in ey product-
ion of hens with age orce siowm. The dota cbtained allow to
establish o ceritain cyclicity in the course of these varintions,
and conftirn the foct, that the first oo 1aying cycle Hroceeds
in conditi~ns c¢f irconnleted generel zgrowth., In t'.is concection
were investijatced: tihe state of genital orjans in young pullets
and clder hens: size of embryonic disk in newly laid eggs;
ecmbryonal and nost embryonal developmnent, as well as, weisht,
productivity and viability of hens fron differcnt-age parcnis.
The results obtained shew the affect of age ¢n hicredity in fowl,
which justifics our roconnendations concerning tihe differeantial
utiliyation c¢f e xs reeccived {rom @ifferent-ago hens (for conuerc-

ial purvosce and for reproductiion).
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