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on relatively short legs, a strong constitution, adapt well to the conditions of herd and group
maintenance, have relatively high milk yield and better pay forage.
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Abstract

This article contents the results of studies related to quail egg incubation features. The
experimental data show the possibility of extending the viability of quail embryo through
short periodic exposure of  higher temperatures, which isnot only theoretically but
also practically important in using certain industrial method for the artificial incubation.
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Introduction

Many poultry farmers who have an extensive experience in keeping domestic birds,
believe they have no any troubles with quail breeding, since these birds quickly adapt to new
conditions, perfectly use equipped for their breeding hen’s poultry houses and can eat feeds
intended for other species of birds [1]. But in fact it is not like that, despite the quails belong to
the hen’s species their keeping conditions are different from those made, for example, for hens.
It is very difficult for a person who is not an expert, even if he/she has got advised with the
experienced poultry breeder, to create a good keeping environment and full feeding.

In this regard, the thorough and comprehensive studies related to breeding the quail chicks
in new environment are essential and have a great scientific and practical significance. It should
be noted that taking dietary and medical - dietary drugs and the further development of this bird
species is entirely dependent on number of issues solution such as the study of biological and
physiological characteristics, development of feeding scientific methods, arranging the methods
of keeping the advanced technology and ensuring the economic efficiency of the industry.

Materials and methods of research

A quail embryo is very sensitive to changes in physical environmental factors, particularly
temperature factor. It is known that normal development of the embryo and embryo formation in
quail egg progresses at a strictly certain temperature (37.5°-37.7° C).

Temperature limits within which the embryo can normally develop are very few. A quail
embryo is particularly sensitive to temperature increase in the early stages of development. Low,
against normal, temperatures (in a range not causing yet an embryo death) during incubation
cause the delay in its normal growth and reduce the vitality.

Simultaneously it is found that the prolonged egg storage, even at the optimum temperature
conditions (7-8), greatly decrease the embryo ability to develop; egg storage over 6 days shows
already deterioration of their incubation qualities, it means deterioration of the embryo viability,
and 15-20-day eggs practically unsuitable for incubation.

In recent years, the individual studies were made to learn the ways of exposure of variable
modes of physical factors on the extension of embryo viability when eggs are stored for a long
time which quite often unavoidable with the large-scope incubation.
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We had the objective to investigate the possibility of extending the quail eggs embryo
viability during egg prolonged storage in a much higher room temperature (17-20) through a
short periodic heating of eggs.

We selected 1,500 homogeneous quail eggs on the first day of laying. After rejection of
broken and other unsuitable for incubation eggs, three homogeneous groups were created
involving left 1,290 eggs: 450 eggs (the first group) were placed in the incubator "Incubator -
45" with the next production batch; 420 eggs (the second group) were placed in 3 trays and
transferred to the egg storage where they kept for 13 days at a temperature of 17-20°C; the left
420 eggs (the third group) every day were placed into the same incubator and stayed there for 2
hours for a short heating. After each such heating the trays were removed from the incubator and
transferred to the same room where the second group eggs were stored. Periodic heating of the
third group eggs lasted until June, 15. This batch was subjected to periodic thermal exposure for
6 times.

On June 15, the second and third group eggs were placed into the incubator and incubated
under the same common mode used for the first group eggs, i.e. the incubator temperature was
37.4-37.5 °C and 58% humidity during incubation and 68% humidity during hatching.

On the 7th day the first group had 44 unfertilized eggs - 10% of total placed, 8 eggs with
the blood ring - 2%. The trays had 398 eggs left. On the 15th day after the second stage there
were 18 dead-in-shell, 110 addled eggs. On the 17th day of incubation we had 270 live chicks,
1.e. 60% of the placed or 66.5% of the fertilized eggs.

In the second group on the first stage - 70 eggs or 16.7% were unfertilized and 2 eggs with
the blood ring. The trays had 348 eggs left. After the second stage there were 19 dead-in-shell,
244 addled eggs. There were total 105 alive quail chicks, which is 25.7% of the placed or 30.2%
of the fertilized eggs. In the third group of birds in the first stage, 65 eggs were withdrawn, 50 of
them were unfertilized eggs and 15 were with the blood ring. After the second stage another 80
eggs were withdrawn, among them 20 were dead-in-shell and 60 were addled eggs. Among 355
eggs left we got 275 alive chicks, i.e. 74.3% of the fertilized or 65.5% of the originally placed
eggs (Table 1).

Table 1. Results of studies on tests of the periodic egg heating impact on the quail chicks’
survival rate and hatching

Placed Withdrawn during incubation, pcs Hatching percentage
eggs, pcs | Unfertiliz | Blood The Dead-in- | Addled Alive Among Among
ed eggs ring left shell eggs chicks | placed eggs | fertiliz
number ed eggs
group 1 44 8 398 18 110 270 60 66.5
450
group 2 70 2 348 19 224 105 25.0 30.2
420
group 3 50 15 355 20 60 275 65.5 74.3
420

As you can see this experimental results, the embryo survival rate and quail chicks’
hatching from eggs stored for 13 days in the egg storage and every other day exposed to a
periodic thermal exposure at 37.5 °C temperature was incomparably higher than the embryo
survival rate and chicks’ hatching from eggs stored at constant 17-20°C temperature without
applying periodic heating. The survival rate was even slightly higher than in the group placed in
the incubator on the day of its arrival.

Noteworthy the fact that the results of periodic heating of long stored eggs had a positive
impact in significantly high temperature environment compared with the recommended storage
conditions (7-8 °C).
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Obtained data show the possibility of extending the viability of quail embryo through
short periodic exposure of  higher temperatures, which isnot only theoretically but
also practically important in using certain industrial method for the artificial incubation.

Quail embryogenesis problem is attractive to researchers. However, there is still
insufficiently investigated issue related to the extraembryonic vasculature histogenesis and
hemapoiesis processes which define the embryo nutrition and breathing in early stages of
development.

Results and discussion

According to above said, we had got a mission to study the hemapoiesis dynamics in the
early stages of quail embryo development. For this purpose 75 Japanese quail embryos were
used. Incubation of the eggs was in an incubator "Universal - 45", according to current
incubation mode. Table 1 shows the dynamics of hemapoiesis in the early stages of
embryogenesis (Table 2).

Table 2. Dynamics of hemapoiesis in the early stages of embryogenesis

Incubation
Item days, 24 Development of the embryo vasculature
hours
1 I-1.5 Primary blood cells appear from the extraembryonic part. 1.5-day embryos start
having "blood islands" consisting of mesenchymal cells.
2 2-4.5 In the yolk sacwallthe embryo blood vesselsare one layer of endothelial

cells. Primary blood cells are round. Mesenchyme elements, which generate "blood
islands", continue to extend, the number of blood vessels increases. In the lumen of
blood vessels there are hemocytoblasts, erythroblasts and prime erythrocytes.

3 4-5.5 A convergence of abdominal fold ridges occurs. Embryo rises above the
yolk. Differentiation of embryonic aniages markedly enhances. The formation of
entodermal canal, the liver aniage, embryonic kidney, cardiac differentiation occurs.

4 6-7.5 Folds of cell sack become more developed. Commencement of building the defined
form of red blood cells. The cytoplasm has a significant number of eosinophils. During
this period, the formation of blood vessels continues through blood islands located in
the periphery of the yolk sack wall. With regard to other formed elements of the white
blood the embryogenesis is not available in the early stages.

The quail embryos have the yolk sac aniage on the second day of incubation. Primary
blood cells form from extraembryonic part of mesodermal mesenchymes located closer to an
embryo than to the peripheral part of the yolk. 1.5 day old embryos start having
"blood islands" consisting of accumulated mesenchymal cells. Cellular elements of the blood
islands intensively extend through the mitosis. This time you can find the cell boundaries. Cells
are spread more loosely, rounded, have basophilic cytoplasm, the nucleus is large, has a well-
defined nuclear membrane and contains one or two nucleolus. Blood islands gradually delimit
into the individual elements which are primary blood cells - hemocytoblasts. However, this time
there are also such places where the vessel lumen formation precursor is the cell induration in
one place and the formation of cavity a few microns away. Basophilic cytoplasm of developed
erythroblasts gradually has a pinkish shade. The nuclear-cytoplasmic ratio reduces. Nucleolus
decreases in size, becomes less dense and almost imperceptible. With hemoglobin accumulation
the cell’s volume increases and becomes the primary erythrocyte.

In 2-day embryo yolk sac wall the vessel wall is a layer of endothelial cells. Swelling and
rounding of endothelial cells which apparently become the primary erythrocytes is observed.
Primary blood cells are round, with a distinct nuclear membrane and nucleolus. The
hematopoiesis processes at this stage of development occur intravascularly. Closer to an embryo
the blood vessel histogenesis is more pronounced, while in the edges of accretion you can find
predominantly the blood islands.
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3.5-day embryos continue to develop the mesenchymal elements that form the blood
islands. The blood islands locate around the sac wall periphery. Closer to the abdominal fold
ridges the number of primary blood vessels significantly increased. In their lumen there are
hemocytoblasts, erythroblasts and prime erythrocytes. Large primary erythrocytes up to 12-13
microns have a spherical shape with oxyphilous cytoplasm containing the hemoglobin. The
cranial part of the yolk sac wall has less blood islands than in the middle and caudal part. Here
the primary blood vessels form lakune-shaped expansion and tend to anastomosis. In some
places in the embryo yolk sac wall the vascular endothelial cells expand vigorously. In some
cases their cytoplasm is basophilic and contains a fine grain, in other cases- oxyphilous. There is
reason to believe in transformation of endothelial cells to the blood elements.

A convergence of abdominal fold ridges occurs during five days of incubation. This time
an embryo rises above the yolk. Differentiation of embryonic aniages markedly enhances. The
formation of entodermal canal, the liver aniage, embryonic kidney, cardiac differentiation
occurs.

Throughout the yolk sac wall that covers the yolk almost to its equator, the vasculature
forms anastomoses providing the blood circulation. However, along the yolk sac periphery the
blood vessels located closer to the embryo place,so a tendencyto differentiation takes
place. Which represented by: mesenchymal elements, surrounding vessels get thicken, some
are slightly elongated and become smooth muscle cells.

Vasculature of the yolk sacis a vitelline artery which has posterior, anterior and side
arborizations. Their capillaries connect with terminal venous sinuses. Anterior vitelline veins are
also differentiated and anastomoses are revealed between them. Blood cells are presented with
hemocytoblasts and primary erythrocytes. Thus erythrocytes had a  spherical shape, the
cytoplasm was oxyphilous.

Seven-day embryos have more developed yolk sac folds, which penetrates deeply into the
yolk, increasing thereby the suction surface. In addition, the vasculature surface increases,
because the foldshave blood wvessels, in which intensive intravascular hematopoiesis
continues. Along  with formation  of  primary  erythrocytesat this  development
stage the definitive shapes of erythrocytes form. A significant amount of eosinophils are found
extravascularly, in cytoplasm they are contained like large oxyphilous grain. Core of irregular
shape often consists of two segments joined by an isthmus. In a blood smear from the yolk sac
vessels along with barophilic erythrocytes you can find polychromatophilic ones.

The presence of extravascular eosinophils, apparently determines the detoxication role of
blood elements in the developing embryo. With regard to other formed elements of the white
blood the embryogenesis is not available in the early stages. Formation of blood
vessels continues through blood islands located in the periphery of yolk sac wall.

By the end of the embryonic period, the allantois vascular system, along with the yolk sac
vascular system, start being engaged in the embryo gas exchange. Developing allantois covers
with its surface the yolk sac wall, which blood vessels isolate a contact with the inner surface of
the put amen. As a result, the yolk sac vasculature cannot provide gas exchange for the embryo,
the embryo gas exchange function is made through the chorioallantoic vasculature. In this stage
of development, we have not discovered the hematopoiesis in the embryo internal organs.

Within the study we identified that the embryos developing in thermal-contrast mode
of incubation had more developed vascular system than embryos growing in a thermal-stable
environment.

Data on histological study of the quail embryos’ hematopoietic organs showed that the
change in external conditions of incubation enhances their functional activity. By the final period
of incubation, the embryos in the control group had 4-5 folds in bursa of Fabricius covered with
epithelium. Taking into account the arrangement of epithelial layer and cellular elements
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schizogony (subject to international histological classification) cloacal sack epithelium can be
described as multi-row cylindrical. In the lamina propria we observed thin collagen and reticular
fibers, in their loops there were heterophils and eosinophils.

In the experimental group compared to the control one, under the bursa of Fabricius
epithelium you can see much more. There were a number of developing follicles, homogeneous
in their cellular structure. These gemmules are surrounded by a network of connecting tissue
fibers with a high concentration of heterophilic cell together with eosinophils.

Conclusions

Thus, according to the experimental data, it was found as follows:

- in the early stages of the quail embryogenesis the primary vessel histogenesis in the yolk
sac wall occurs through the blood islands. For the first time the quail hematopoiesis begins
intravascularly in the yolk sac wall in very early stages of embryogenesis and it is primarily
presented by erythropoiesis. Herewith the hemocytoblasts are the source for development of
blood cells. However, we do not exclude the possibility of primary red blood cell formation from
vascular endothelial cells.

On the seventh day of incubation, we reported the beginning of extravascular hemapoiesis
process with eosinophilic granulocyte generation.

It was revealed that the processes of hematopoiesis in the quail embryo internal organs
begin on the eighth day of incubation, and erythropoiesis finishes intravascularly, milopoez -
extravascularly.
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Ceiinanuena I'., MaxatoB b., Ceiinaauena I'.
N3VUYEHNE OCOBEHHOCTEN MHKYBALIMU IMEPENEJIMHBIX SIML]

AHHOTAUSA

B nanHOi cTaThe mTpHUBEIEHBI PE3YJBTATHl HCCIEAOBAaHUN OCOOCHHOCTEH WHKYOamu
nepenenuHbx suil. [IpuBeIeHHbIe SKCIIEPUMEHTANILHBIC JaHHBIC YKA3bIBAIOT HA BO3MOXHOCTH
MPOJUICHUS >KU3HECIIOCOOHOCTH  MEPEerneaTunHOro 3apojplllla IMyTeM KPaTKOBPEMEHHOTO
MEPUOANYECKOTO BO3JCHCTBHYSI MOBBIIIEHHBIX TEMIIEPATYP, YTO UMEET HE TOJIBKO TEOPETUIECKOE,
HO M OIpeAeNieHHOE NPAKTUYECKOe 3HAYCHHE NPUMEHEHHUS MPOMBIIIJICHHOTO METOAa IMpu
MCKYCCTBEHHON MHKYOAaluu.

Knrueevie cnoea: mepenensrta, 3MOpUOTeHe3, SMOPHOH, WMHKyOaIus sMI, WHKyOaTop,
reMoIo33.
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Ceiinaauena I'., MaxaroB b., Ceiinanuena I'.
BOIEHE )X¥MbIPTKAJIAPbIH UHKYBALUAJIAY EPEKIIEJIIKTEPIH 3EPTTEY

AHJaTna

byn makamana OejieHe >KYMBIPTKAJapblH HMHKYyOalMsuIaysIblH EpEKIIENIKTEpiH 3epTTey
HOTIDKENepi KenTipinreH. KenTipinren sKCiepiMeHT HOTHKENIEPiHiH KopceTyi OoiibiHIIa OeneHe
SMOpPUOHBIHBIH OMIpPIICHIITIHE >KOFapbl TEMIEpaTypaHbIH TEPUOATHI JCEpIHIH MOHI TeK
TEOPHSUTBIK €MEC JKOHE OH/IPICTIK MPaKTHKAIIBIK HHKyOalusuIay1a 1a MoHi 30D.

Kinm ce30ep: 6eneHe, sMOpHOTreHe3, SMOPHOH, KYMBIPTKAaHbl HHKYOalusiay, UHKy0aTop,
reMoII033.

YK 616.98:637.4.64
CmaryaoBa A.K., PomameB K.M., TypadexkoB M.P., Annadeprenoa A.2K., baiimoxi E.b.

Kaszaxckuu nayuonanvHwlli acpapHulil yHUgepcumem

YBOWHBIE TIOKA3ATEJIM UHJIEEK ITPUHUMABIIME B PAITMOHE KOPMOBYIO
JJOBABKY ®EJIVIIEH

AHHOTALUSA

B crarbe mpuBOasTCS pe3ynbTaThl yOOMHBIX MMOKazaTened HWHAECEK MPUHUMAaBIINE B
panroHe KOpMOBYIO 100aBKy DernylieH.

Ha ocHoBaHuu ncclieoBaHUM 1O CPABHEHMIO C KOHTPOJIBHOM TPYIIIION XKHUBasi Macca BO
BTOpPOIl ONBITHOW rpymnme cocTtaBiseT Ha 7,5% ,a B TpeTbell OmbITHOW rpymnmne Ha 9,2% Bble.
Pe3ynbTarel ybos mokasanu, 4TO BO BCEX Ipylmax MOJXy4YeHbl BIOJHE CTaHAApPTHBIE IO Macce
Tymd. YOOWHBIM BBIXOJ MsAcCa B TEPBOH KOHTPOJILHOW TPYIIBI cOCTaBUI 76%, BO BTOPOIi
KOHTposbHOU rpymie 78%, B TpeTbeil KoHTponbHOW rpymme 81%. Takum obOpazom, Ha
OCHOBAaHUHU HAIIMX HUCCIEJOBAHMM BHJHO, YTO JUIS IOBBIMIEHUS IPOU3BOJICTBA MSICO HMHIEEK
PEKOMEHJIyeM HCTOJb30BaTh B palliOHE KOPMOBYIO n00aBKy «®Demyuen» 15 rpammoB Ha 1
rOJIOBY.

Knroueevie cnosa: denyneH, Msaco WHIASHKH, paldoH, KOopMmoBas n00aBKa, yOOWHBIN
BBIXO/I,BUTAMHUHBI, KAIOPUMHOCTb, MUHEPAJIbI, XOJECTEPHH.

BBenenue

WNnpeitka — camas KpynHasi U3 BCeX JOMAIHMX NMTHIL. B3pocias caMka MOXET BECUTh HU
MHOTO HU Majo 35 kr. Bec TYIIKU MOXCT JOCTUTATh ACCATU KWJIOTpaAMM, a CaMas MaJICHbKas
BBITSITMBA€T MUHUMYM Ha MATh Kujo. M Bce 3TO He TOJNBKO BKYCHOE, HO M 3aMe4aTeibHO
nojie3Hoe Mmsco. B COBPpCMCHHOM MHPOBOM NTHULCBOACTBC MPOU3BOIACTBO I/IHI[CP’IKH ABIACTCS
OY€Hb MAacIITAOHBIM M 3aHMMAaET BTOPOE MECTO IOC]ie BhIpalluBaHue OpoitnepHbix Kyp. Ilo
cBOEU Macce B3pPOCJIbIC 0C06H AAaHHOTO BHJAa B CPCAHCM JOCTUIalOT OO0 TpUAUATH IIATHU
KUJIOTPAMMOB, OJIHAKO B MUILY YMOTPeOISIIOT Msico Oojiee MOJOIBIX HHAEEK. B OCHOBHOM,
BbIpaluBarOT HHﬂeﬁKy HE 60)168 meCTHaAUuaT HCACIb — 3a 3TO BPEMA MacCCa TYIIKHU BbIPpACTACT
0 JECSITH KWIOTPaMMOB, a MsCO HMMeeT Hauinydmuii Bkyc. Kak mpaBuio, B MscHOM
NPOM3BOJCTBE  MCIONB3YIOTCS  THOpUIHBIE  TOPOABI,  KOTOpBIE  SBIAIOTCA — Oolsee
HEMPUXOTIUBBIMH, U, K TOMY K€, HHTCHCUBHO PAacTyT W MpuOaBiIsAroT B Bece [1]. Msico unaeiku
— 3TO IICHHBIH MPOAYKT, BKYCOBBIC KaueCTBA M IOJIE3HBIC CBOMCTBA KOTOPOTO OOECIEUYHMBAIOT
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