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Annotation

The article presents the results of studying the egg-laying and incubation of eggs of the
black African ostrich with the use of feed additives. In the experiment, females of a black
African ostrich of 18 months of age were used, of which two groups of analogues of 12
individuals were formed. The daily diet of each ostrich included concentrated feed at the rate of
10 g / kg of live weight, crushed corn and corn silage 17 g / kg, alfalfa hay 20 g / kg, main food
(green parts of plants) 13-20 g / kg live weight . Birds of the first group were control and took
the accepted ration of feeding, ostriches of the second group additionally received the feed
additive developed by us at the rate of 15 g/ kg of feed. The experiment lasted for 140 days.
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Introduction

The effectiveness of breeding ostriches on farms largely depends on the level of their
fertility. Increase in fertility is relevant for all bird species, even for chickens domesticated for
another 4-7 thousand years before our era [1].

Ostriches, when breeding on farms in favorable conditions of feeding and keeping, lay at
least 40 eggs per reproductive season [2].

So, for 20 weeks, or 140 days of the breeding season, the ostrich female can theoretically
destroy 70 eggs, because it is physiologically able to lay only one egg in two days. As is known
[2, 3], the process of egg formation (from ovulation to demolition) in ostriches lasts an average
of two days (48 hours), while in other species of birds (chickens, turkeys, ducks, geese, etc.) only
a day (an average of 24 hours). Therefore, the production of 30 eggs from 70 theoretically
possible ostrich females over a 20-week breeding season (the egg-laying intensity is about 43%
on average per season) should be considered a relatively good result. For example, from the
geese of some heavy species, up to 20 eggs are produced in a 20-week breeding season (egg-
laying rate is only 14.3%), although this species of bird is domesticated according to some
estimates [3] even earlier than chickens. The ostriches, which are relatively newly domesticated
(in 1864) and another half-wild bird, are used for the production of delicatessen on an industrial
basis since about 1990 in the Republic of South Africa, Israel, the USA and some other
countries, and since 2001 in Kazakhstan [2, 4].

For the production of hatching eggs, ostriches are used in breeding herds from 12 to 17
years [5,6]. The interval between generations in ostrich farming is 5-6 years, while in the chicken
farming or in turkey breeding, for example, no more than 1 year. Therefore, not all methods and
techniques used in traditional poultry farming in breeding for egg production increase are equally
effective in ostrich farming, which indicates the need for their improvement or the development
of new technical solutions in this special field of knowledge. It should also be noted that the
duration of the reproductive season in ostriches can be up to 6-9 months (24-36 weeks) per year.
According to the results of egg production, during the breeding season, the best layers for
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breeding use are revealed in the next year, during the next breeding season [2]. At the same time,

the estimated individuals tend to get as many offspring as possible during the next season. They

are grown until puberty and are used either to form a new breeding herd, or to repair the existing

one (to replace the rejected individuals). These offspring are also evaluated for egg production
for a breeding season in order to select the best of them for breeding use next year.

The problem of cost-effective breeding of ostriches on farms is associated with their low
fertility (both egg production and hatchability), late maturity (reaching puberty at 3-4 years of
age), a short reproductive period (17-20 weeks per year), and several other factors [7].

Some authors [8] consider the low withdrawal of ostrich as the main factor in reducing
fertility. For example, on farms in South Africa 56.4% of eggs are obtained from the number of
incubated eggs [9], on farms in Britain - 48.5% [10], US farms - 66.0% [7], hatchability of eggs
on Polish farms is 73% [2], Russia - 60% [11]. Some better results are obtained on Australian
farms [12] and Israel [13], where hatchability of eggs is 67-77%. On Ukrainian farms the
hatchability of ostrich eggs varies between 60-70% [8]. Some authors associate such poor results
with genetic factors [14], and others - with errors in ostrich feeding, imperfection of the
technique of collecting and preparing eggs for incubation [12], incubation regimes, which causes
high mortality of embryos [15].

The purpose of this paper is to investigate the effect of the fodder additive on the
effectiveness of the incubation of eggs of the black African ostrich

Material and methods

In the ostrich farm "Aikanat Kustary" of 24 females of black African ostrich of 18 months
of age, according to the principle of analogs, two groups of 12 individuals were formed, which
were kept in separate schisms.

Conditions of keeping ostriches corresponded to the requirements of domestic and foreign
countries (EU countries and USA) for veterinary and sanitary rules and norms [1,5,6], providing
for the provision of adult individuals with an area of at least 250 m® per head. During the
breeding season, the ostriches were kept by families consisting of one male and two females.

The daily diet of one ostrich of the farm included concentrated fodder at the rate of 10 g /
kg of live weight, crushed corn and corn silage 17 g / kg, alfalfa hay 20 g / kg, main food (green
parts of plants) 13-20 g / kg live masses. Birds of the first group were control subjects and
received the accepted ration of feeding, ostriches of the second group additionally received a
feed additive at the rate of 15 g / kg of feed. The composition of the proposed feed additive,
mass%: shell rock-38.25, bentonite-38.25, bischofite-4.5, elemental sulfur-4.0, sodium selenite-
0.000004, potassium iodide-0.001, iron sulfate-0 , 01, zinc sulfate-0.001, dry brewer's yeast-2.5,
dry acidophilic milk -1.5, fish meal-2.5, meat and bone meal-4.0, nettle flour-0.1, flour from
roots of licorice-0.1, flour from leaves of plantain-0.1.The experiment lasted for 140 days. At the
same time, daily feed intake was recorded.

Watering was done in full from semi-automatic drinkers through a centralized water supply
system. The exercise was carried out according to the fattening regime of ostriches.

During the experiment to take into account the origin of the eggs, after weighing the eggs,
we weighed it and inscribed the following data on the shell with a simple pencil: the date of the
demolition, the weight of the egg and the name of the female with the ordinal number of the egg
for the current year.

The individual egg-laying of females was taken into account for each day, every week with
an accrual and in general for a breeding season lasting 20 weeks (from March 13 to July 30,
2017).

Eggs that are suitable for incubation (with a white or yellowish-white shell, with a mass
ranging from 900 to 1800 grams, of regular shape, without shell defects) were stored no more
than seven days after the demolition. The egg laying for incubation was carried out once a week,
and they were collected daily, with each batch containing eggs, the storage period of which
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ranged from one to seven days. The incubation eggs were stored in a hatchery intended for this
room at a temperature ranging from 15 ° C to 18 ° C and a relative humidity of 50 to 70%.
During the storage of eggs, they were rotated 90 © at least twice a day. The first disinfection of
eggs was carried out after their sorting, i.e. immediately before being sent for safekeeping.
Disinfection of eggs was carried out in a gas chamber of para-formaldehyde according to
established rules.

Immediately prior to laying in the incubation cabinet the trays of eggs were once again
disinfected with formaldehyde vapor. Each tray with eggs was provided with a label on which
the lot number, the date of the bookmark, and the number of eggs were noted. By the results of
the incubation of eggs, their fertilization and hatchability were determined. The duration of the
incubation of eggs was 42 days. The first viewing of the eggs was carried out on the 11th day of
incubation, the second one on the 21st day, the third on the 38-39th day, i.e. when they were
transferred to the output cabinet. Sampling Ostrich was conducted on the 41-42-th day from the
beginning of the incubation of eggs.

Results and discussion

The reproductive capacity of laying hens is evaluated, as a rule, simultaneously by the
following characteristics: egg production, fertilization and hatchability. The indices of egg
production of experimental ostriches are given in Table. 1.

From the data given, it can be seen that according to the results of the first week of the
reproductive season, the egg-laying of ostriches of both groups was almost identical and
averaged 3.1-3.8 eggs per laying hen.

Table 1. Dynamics of egg production of ostriches

Reproductive Obtained eggs per layer, pcs.
season
a date Experienced group Control group
week during the with increasing | during the with increasing
week result week result
1 13.03-19.03 3.840.12 3.8+0.12 3,1+0,1 3,1+0,11
2 20.03-26.03 4.1£0.11 7.9+0.01* 3.3+0.01 6.4+0.2
3 27.03-2.04 4.3+0.16 12.2+0.12 3.4+0.2 9.8+0.09*
4 3.04-9.04 2.9+0.8 15.1£0.15 2.240.01%* 12+0.12
5 10.04-16.04 3.8+0.1 18.9+0.1 2.8+0.11 14.8+1.1
6 17.04-23.04 3.4+0.13 22.4+1.1 3.2+0.13 18+1.7
7 24.04-30.04 4.2+0.05** 26.5+£1.007 3.1+0.1 21.1+0.89
8 1.05-7.05 4.4+0.1 30.9+0.8 3.8+0.09 24.94+0.12
9 8.05-14.05 3.3+0.01* 34.2+0.03 2.9+0.2 27.8+0.11
10 15.05-21.05 4.5+0.13 38.7£1.2 3.7£0.11%* 31.5+0.06
11 27.05-28.05 3.74£0.11%* 42.440.04** 3.1+0.16 34.6+0.01
12 29.05-4.06 2.9+40.9 45.3+0.13 3.840.01 38.4+0.19
13 5.06-11.06 2.4+0.06 47.740.004*** 2.0+0.19 40.2+0.12
14 12.06-18.06 2.9+0.17 50.6+0.14 2.3+0.08* 42.7+0.07*
15 19.06-25.06 3.1+£0.19 53.7£1.08 1.8+0.03 44.5+0.15
16 26.06-2.07 3.6+0.04* 57.3£0.19 2.9£0.11 47.44+0.19
17 3.07-9.07 1.9+0.6 59.240.11%** 1.3+0.17 48.7+1.9
18 10.07-16.07 1.6+0.2 60.8+1.1 1.1£0.03* 49.8+1.08**
19 17.07-23.07 2.1£0.15 62.9+1.01 2.9+0.16 52.740.02%*
20 24.07-30.07 2.6£0.03* 65.5+£0.22 2.1+£0.14 54.8+0.16
Note: *- P<0,05, **- P<0,01, ***P<0,001
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For the first four weeks (the first month) of this season, ostriches of experimental groups
received an average of 15.1 eggs per hen, and 12 eggs for control eggs. In general, over the
entire observation period, lasting 20 weeks, the egg production of the experimental groups was
65.5 = 0.22 eggs per layer, and control eggs (54.8 £ 0.16) eggs. Thus, the egg-laying of the
experimental groups exceeded the control eggs by 10.7 eggs (at P <0.001).

As can be seen from the given data, a significant correlation dependence (r = 0.19-0.43)
was found between the number of eggs that were laid by ostriches during the first week and in
the amount of 20 weeks of the breeding season. The level of this dependence increases every 1-2
weeks of the breeding season.

Further, we conducted studies on the results of the incubation of eggs of the black African
ostrich of the experimental and control group. The study group included eggs incubated from 24
females of the parent herd (Table 2).

The percentage of fertilization of ostrich eggs is lower than that of other domestic birds. In
addition to the freshness and fertilization of eggs, the right storage conditions, protection against
infections, timely overturning, temperature conditions, relative humidity and ventilation in the
incubator are a prerequisite for incubation. Immediately prior to the laying, we conducted the
transmission of eggs to find the location of the air chamber. The batch of eggs was incubated for
2 weeks, then each egg was inspected and fertilization determined. If the egg was fertilized and
the embryo developed, a broad, dark red ring was visible in the region of the air chamber's
boundaries. If the egg was not fertilized, then it looked the same as before you put it in the
incubator. This egg has a poor view of the air chamber and there is no wide red ring in the region
of the protein and air chamber boundaries. We rejected this egg.

In conditions of artificial incubation, it is necessary to keep the eggs before laying in the
incubator for several days. As a result of long-term storage, the development of the embryo in
the egg may not occur. The main reason for this is the death of the embryo and the development
of microflora in the egg as a result of its long and improper storage. The shelf life of ostrich eggs
does not exceed 5-6 days, and hatchability at the end of this period is about 50%.

To prevent the embryo from developing abnormally, the temperature of storage of eggs
should be between 15-20 ° C. At the beginning of the egg laying season, the storage temperature
may be somewhat higher, and by the end of the season it should decrease. Collected for 6-7 days
eggs are loaded into the incubator.

The chicks should remain in the hatchery until they are completely dry and can not move
on their own.

Table 2. Results of incubation of eggs of the black African ostrich

Ne | Indicators Group
experienced control
pcs /goal % pcs /goal %
1 Eggs laid 50 100 50 100
2 Unfertilized 8 16 12 24
3 Blood ring 3 6 5 10
4 Frozen 2 4 2 4
5 Calfs 1 2 3 6
6 Weak and crippled 2 4 4 8
7 Healthy 34 68 24 48
Fertilized 42 84 38 76
8 Conclusion of ostrich from fertilized 31 62 22 44
9 Preservation up to 3 months. 28 56 15 30

Analyzing the results of incubation of ostrich eggs in experimental groups, it was found
that egg fertilization in the experimental group was 84%, which was 8% higher compared to the
control group (76%).
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It should be noted that the number of unfertilized eggs varied from 16% 1n the
experimental group to 24% in the control group. Conclusion Ostrich for the period of the
experiment in the experimental group was 62%, and was higher than in the control (44%) by
18%. Frozen embryos were found in 4% of cases in both the experimental and control groups.
The blood ring in the experimental group was found in 6% of cases, whereas in the control group
in 10% of cases. This is probably due to the low viability of embryos, as a result of which
insufficient nutrients, macro- and microelements and vitamins in the fertilized egg could be
present.

Suffociations were observed respectively in 2% of cases in the experimental and 6% in the
control, which is apparently associated with insufficient feeding of embryos with oxygen.

Weak and crippled patients were 4% in the experimental and 6% in the control group. Of
the 50 eggs laid in the experimental group, 34 healthy ostrich (68%) were pierced, while in the
control group 24 (48%) were pierced. Preservation of ostrich patients up to 3 months of age in
the control group compared with the experimental group was lower by 26%.

Thus, the use of fodder additive, balanced by protein-mineral-vitamin ststva, positively
affects not only the egg production of ostriches, but also the fertilization of eggs, the withdrawal
and preservation of ostriches.

Conclusions

As a result of our experiment it was found that, for the whole period of observations,
lasting 20 weeks, the egg production of the experimental groups was 65.5 + 0.22 eggs per layer,
and control eggs (54.8 + 0.16) eggs. Thus, when using the feed additive, the egg-laying capacity
of the females of the experimental group was 19.5% higher than the control group. Fertility of
eggs in the experimental group was 84%, which was higher by 8% compared to the control
group (76%). Conclusion Ostrich for the period of the experiment in the experimental group was
62%, and was higher than in the control (44%) by 18%. Of the 50 eggs laid in the experimental
group, 34 healthy ostrich (68%) were pierced, while in the control group 24 (48%) were pierced.
Preservation of ostrich patients up to 3 months of age in the control group compared with the
experimental group was lower by 26%. The use of fodder additive, balanced by protein-mineral-
vitamin ststva, positively influences the egg-laying of ostriches, egg fertilization, withdrawal and
preservation of ostriches.
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MameeBa V.I'., [lixkana6exona I'.K., Kymarenaues A.A. Xycaunos /.M., Typadexos M.P

A3BIKTBIK KOCTIAHBIH A®PUKAJIBIK KAPA TYUEKYC JXYMBIPTKA
VHKYBALMSICBHIHBIH TUIMAUIITTHE OCEPI

AnjaaTrna

Maxanaza YChIHBIIFaH a3bIKTHIK KOCIAHBIH a)PUKAIBIK Kapa TYHEKYCTBIH KYMBIPTKAIay
YKOHE )KYMBIPTKACBIHBIH MHKYOALusl THIMJUTIHE 9cepl Kaiibl HoTHXKec kepceTuireH. Taxipude
KYMBICBIHA Xackl 18 aitnplk 24 O0ac adpuKalbIK Kapa TYHEKYC aHaJbIFbl abIHbIN, 12 O6acTaH 2
TOTKA, TOHKipHOe *koHe Oaxplaay TOOBI OOJBIN KIKTENAl. TOYJIKTIK a3blK palMOHBI 9p Oacka
KOHIIEHTpalusiIanFral a3blK 10T/Kr Tipi caqMarblHa, YTITUITEH KYrepi MeH kyrepi cypiemi—17
/KT, OHBIIKA me01 —20 r/Kr, Heri3ri a3sIK (eciMaikTepaiH xacbul Oemikrepi) — 13-20 r/kr Tipi
casiMarbIHa. BipiHIIi TonTarel KycTap 6aKkpuiay TOObI, OEKITUINeH pallMOHMEH a3bIKTaHIbIPbUIBIIL,
EKIHIII TOMTAaFbl KyYcTap TOKIprOe TOOBI, a3bIFbIHA a3BIKTHIK KOCMAHBIH 15 T/KT Tipi cajiMarbiHa
Kocbutbin Oepinai. Toxipude xympichl 140 KyHTe CO3BUIIBL

Kinm ce30ep: TyiieKkyc )KYMBIPTKAChl, a3bIKTHIK KOCIIa, HHKY0aTop, )KYMBIPTKAIay.

IlameeBa Y.I'., [lzxkanadexoBa I'.K., ’Kymarenaues A.A., Xycannos /I.M., Typadexos M.P.

BJIMAHUNE KOPMOBQPI JOBABKU HA DODEKTUBHOCTDb NHKYBALIMU AN
YEPHOI'O AOPUKAHCKOI'O CTPAYCA

AHHOTAIUA

B crarbe mpuBeeHBI pe3ysbTaThl U3YyUEHHs AHIEHOCKOCTH M MHKyOaluu sull 4€pHOro
a(pUKaHCKOTO cTpayca Mpu NPUMEHEHUH KOPMOBBIX 100aBOK. B ombITe MCIIOIB30BANINCH CAMKHI
4yepHOro apuKaHCKOro crpayca 18-mMecsqHOro Bo3pacTa, U3 KOTOPBIX C(HOPMHPOBAHBI JIBE
rpynmel-aHaniord  1mo 12 ocobeil. CyTOYHBI pamMoOH KaXIOro CTpayca BKIIOYAI
KOHIIGHTPUPOBaHHBIH KOpM u3 pacueta 10r/kr >xuBOil Macchl, OpoOJEHYIO KyKypy3y H
KyKypy3HbIii cuinoc — 17 1/kr, ceHo mouepHsl — 20 T/KT, OCHOBHOW KOpM (3eN€HBIE 4YacTh
pacrenuit) — 13-20 1/kr xuBO Macchl. [ITHIBI mepBOW Tpymmbl ObUTM KOHTPOJIBHBIMU H
IPUHUMAIU TIPUHATHIN paliioH KOPMIIEHUS, CTPayChl BTOPOH IPyIIIbI JOMOJIHUTEIBHO MOTyYalln
pa3paboTaHHYI0O HamMH KOpPMOBYIO 100aBKy H3 pacdera 15 r1/kr KopMa. OKCHEPUMEHT
nponospkancs B TedeHue 140 nHei.

Knroueswvie cnosa: Ctpaycunoe siiitia, KopMoBasi 100aBKa, BOCIPOU3BOJICTBO, HHKYOaTOp,
BBIBOJAMMOCTb.
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