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Abstract

An excessively high stocking density can affect the growth and development of ducks. The optimal
stocking density should change with the age of ducks. The article presented the results of the experiment
on the effect of stocking density on the growth, development and viability of replacement young ducks of
the local population during separate growing at the Bishkul Poultry Farm LLP in Northern Kazakhstan
in 2022. The study was carried out in ages the day of birth to 49 days in 3 stages with a transfer on day 22
and day 35, respectively. The stocking density of ducks before transfer in the first growing period, in the
control group was 20 birds/m?, in the first experimental group - 18 birds/m?; in the second experimental
group - 16 birds/m?; and in the third experimental group - 14 birds/m? respectively. After transfer in
the second growing period, the stocking density of the ducks in the control group was 10 birds/m?, in
the first experimental group - 9 birds/m?; in the second experimental group - 8 birds/m2; and in the
third experimental group - 7 birds/m?. In the third period, the stocking density in the control group was
7 birds/m?, in the first experimental group - 6 birds/m?; in the second experimental group - 5 birds/m?;
and in the third experimental group - 4 birds/m? In the study, increasing stocking density had a negative
effect on the growth and development of ducks. It is noted that with an increase in stocking density
in experimental groups bodyweight, absolute gain and average daily gain decreased, thus negatively
affected these indicators.
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Introduction

Due to the increased specialization,
concentration and intensification of poultry
farming, more and more importance is attached to
the optimal combination of the main technological
parameters, which are determined by the biological
characteristics of the poultry being grown.
Stocking density is one of the main technological
factors and has a significant impact on poultry
productivity and economic performance in general
[1].

Along with a large amount of material on
the study of the waterfowl performance, the
effect of stocking density on the formation of
meat performance of modern duck crosses with
intensive rearing technology has not been studied
enough at present. The use of existing standards
does not always allow for obtaining high body
weight gains [2,3].

Domestic and foreign scientists have found that
during the period of adaptation to technological
processes, the body of birds constantly experiences
numerous effects of negative environmental
factors, while often there is a decrease in the ability
to withstand adverse effects, that is, a decrease in
natural resistance is observed. The state of natural
resistance is directly related to the activity of the
hormonal and autonomic nervous systems and the
activation of the body's defenses, otherwise, the
process can lead to exhaustion of the body and
loss of productivity. In conditions of intensive
production, when a large number of technological
factors act on the body of birds, it is necessary to
strengthen and stimulate the resistance of the body
of birds, mainly by providing adequate feeding and
creating comfortable conditions for keeping [4,5].

Highsstocking densities canreduce performance

Materials and methods

The experiment was carried out on replacement
young ducks of the local population cross at the
Bishkul Poultry Farm LLP in Northern Kazakhstan
in 2022. For the experiment, one control group and
3 experimental groups of the “Bishkulsky” cross
were formed with separate growing by gender in
according to the method of analogues.

The stocking density of birds before
transplantation (the first growing period) in
the control group was 20 birds/m? in the first
experimental group - 18 birds/m? in the second
experimental group - 16 birds/m?; and in the third
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as a result of several factors such as high ambient
temperatures, insufficient air exchange, elevated
ammonia levels, and poor access to feed and water
[6,7]. The effect of high stocking densities on meat
birds has been studied, resulting in negative effects
such as reduced final body weight, feed intake and
feed conversion, as well as bruising, poor feather
quality and subsequent culling [8,9,10].

While a large number of studies have been
conducted to evaluate the effect of stocking
density on poultry meat production, information
on stocking density for duck production is very
limited. [11,12,13].

It has been established that a stocking density
of more than 8 birds/m* has a negative effect on
the growth rate of Peking ducks aged 21 to 42
days; in this regard, it was recommended to adjust
the stocking density of Pekin duck males to 5-8
birds/m? [14]. The maximum stocking density for
growing Peking ducks reared in paddocks on mesh
floors is 8 birds/m? to achieve improved growth
rates and carcass characteristics [6]. These results
indicated that more birds/m* Peking ducks in the
growing phase had a high stocking density. Male
Peking ducks showed optimal body weight gain
at a stocking density of 8 birds/m? until 4 weeks
of age and at 4 birds/m? before slaughter at 10
weeks of age, regardless of the rearing method. In
these studies, pectoralis and leg meat yields also
decreased when stocking density was increased to
8 birds/m?. Studies of the effect of stocking density
(7,9 and 11 birds /m?) on behavioral performance,
reproductive capacity and carcass quality of
Muscovy ducks have shown that stocking density
of 9birds/m? gives the best results. [15,16,17].

experimental group - 14 birds/m?, respectively.
After transplantation (the second growing period),
the stocking density of the birds in the control
group was 10 birds/m?, in the first experimental
group - 9 birds/m? in the second experimental
group - 8 birds/m?; and in the third experimental
group - 7 birds/m?. In the third period, the stocking
density in the control group was 7 birds /m?, in
the first experimental group - 6 birds /m? in the
second experimental group - 5 birds/m?; and in the
third experimental group - 4 birds/m? (Table 1).
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Table 1 - Research scheme

Growing period, days
Group 1-21 22-35 36-49
Stocking density, birds/m?
Control 20 10 7
1 experienced 18 9 6
2 experienced 16 8 5
3 experienced 14 7 4

During the experiment period, weekly
weighing of ducks was carried out with further
determination of the average daily gain in
bodyweight. During the experimental period, the
birds were culled daily and the preservation of the
livestock was recorded.

Ducklings were kept for 49 days on a deep
litter. Indoors, the lighting was continuous and the
temperature was maintained at 33°C from 1 to 3

days of age, then it was gradually reduced to about
25°C until 14 days of age, and then the temperature
was maintained at about 16-22°C. Feeders and
drinkers were installed in the room.

All ducklings had free access to water and
food. The front of feeding and watering was 3 cm?/
head. During the experimental period, the diets
presented in Table 2 were used to feed the ducks.

Table 2 - The diet of replacement young animals during the study period

The name of Compound feed Start for ducklings | Compound feed Grow for ducklings
indicators Content
g % g %
Dry matter, g 875,00 87,50 875,00 87,50
Organic matter, g 814,00 - 814,00 -
Humidity, g 125,00 12,50 125,00 12,50
Raw ash, g 61,00 6,10 61,00 6,10
Crude protein, g 202,00 20,20 219,00 21,90
Digestible protein, g 133,98 13,40 145,25 14,53
Crude fat, g 36,00 3,60 57,00 5,70
Crude fiber, g 37,00 3,70 46,00 4,60
Nitrogen-free 539,00 53,90 492.00 49,20
extractives, g
Starch 38,00 34,10
Nutritional value of feed:
Exchange energy, 13,99 14,27
M
Metabolic energy, 3331,61 3399,77
kcal

When conducting research, the following indicators were taken into account: the safety of livestock;
bodyweight of ducklings; absolute, relative, average daily gain in bodyweight. To determine the above
indicators, the generally accepted methods developed at VNITIP [5] were used. All data obtained were
subjected to biometric processing using the Microsoft office Excel computer program.
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Results
Livestock preservation
The main indicator characterizing the viability of poultry in the conditions of industrial production

of poultry products using intensive rearing technologies is the preservation of the livestock in the herd
(Table 3).

Table 3 — The preservation of the livestock of replacement young animals for the period of experience,

%
Index Groups
Control Experienced
1 2 3
Preservation of young animals 97,7 8,0 8,4 98,8
from daily to 21 days
Preservation of young animals 96,7 7,1 7,7 98,3
from 21 to 49 days
In the study, an increase in stocking density Meat productivity of replacement young birds
did not have a significant effect on the overall In the study, increasing stocking density had

survival of ducks from one day old to 21 days a negative effect on the growth and development
of age; the survival rate was 98.8% in the 3rd of ducks. With an increase in stocking density:
experimental group, which is 1.1% higher than in  bodyweight, absolute gain and average daily
the control group, this indicator is 98.3% in the 3rd  gain decreased, respectively. The obtained data
experimental group, which is 1.6% higher than in  on growth and development are presented in the

the control group, respectively. tables below (Table 4, 5).
Table 4 — Body weight of replacement young animals with separate maintenance by sex (J)
Age, days. Control group Experienced groups
1 2 3

56,13+0,98 56,08+1,24 56,16+0,95 56,19+1,04
7 208,2+24,8 219,2426,8 228,3+22,7 231,3+25,9
21 870,9+106,9 895,2+103.9 905,5+108,2 930,5+115,1
35 1735,44220,2 1768,6+197,2 1823,54+210,8 1852,4+197,2
49 2794,7+260,7 2839,9+284,1 2883,24290,8 2902,8+287,2

A high body weight during the entire period was observed in ducks of the 3rd experimental group,
after transplantation in the second growing period, where the bodyweight of ducks exceeded by 2.68%,
3.79% and 6.41%, in the third period of the experiment, the ducks of this group had a bodyweight higher
by 1.56%, 4.52% and 6.31%, and at the end of the experiment the bodyweight of ducklings was 2902.8
g, which is 0.67%, 2.17% and 3.72%.more than in other groups at the end of the period.

Table 5 — Body weight of replacement young animals with separate maintenance by sex (%)

Age, days. Control group Experienced groups
1 2 3
1 55,05+0,92 55,12+1,13 55,07+1,17 55,01+0,98
7 207,01+£21,7 218,8+16,6 22724252 230,9+22.3
21 847,9£105,9 863,8+£108,8 886,9+114,2 893,5+£132,1
35 1690,3+214,3 1714,3+£204,7 1735, 6+211,4 1765,1+206,1
49 2570,1+£226,4 2614,7+£222.3 2655,2+212,0 2713,8+183,6
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A high body weight during the entire
growing period was observed in ducks of the 3rd
experimental group, after transplantation in the
second growing period, where the bodyweight of
ducks exceeded by 0.74%, 3.32% and 5.1 in the
third period of the experiment, the ducks of this
group were observed the bodyweight is higher by
1.67%, 2.87% and 4.24% and at the end of the

Table 6 — Average daily body weight gain (3)

experiment the bodyweight of ducklings was 2713
g, which is 2.16%, 3.65% and 5.3% more than in
the rest of the group , respectively.

In the course of research, when determining
the average daily increase, the corresponding
dynamics was observed, where higher rates were
noted in the 2nd and 3rd experimental groups than
in the control group (tables 6, 7).

Age, days Control group Experienced groups
1 2 3
1-7 21,72 23,30 24,59 25,01
7-21 47,33 48,28 48,37 49,94
21-35 61,75 62,38 65,57 65,85
35-49 75,66 76,52 77,69 78,02

Accordingly, high average daily gains in body
weight were noted in ducks in the 2nd and 3rd
experimental groups than in the control group. So,
the average daily gain in bodyweight in the period
from 7 to 21 days. exceeded the control group by
5.22% and by 3.32% in the 1st experimental group
than in the birds of the 3rd experimental group,

Table 7— Average daily body weight gain (%)

from 21 to 35 days. the difference in growth was
6.22% with the control group and 5.26% with the
first experimental group, from 35 days. on the 49th
day, the increase in bodyweight in the experimental
group 3 was higher by 3.02% and 1.92% in the
control and first experimental groups.

Age, days Control group Experienced groups
1 2 3
1-7 21,70 23,38 24,58 25,12
7-21 45,77 46,07 47,12 47,33
21-35 60,17 60,55 60,62 62,26
35-49 63,84 64,31 65,68 67,76

Accordingly, high average daily gains in
body weight were noted in ducks in the 2nd and
3rd experimental groups. So, the average daily
gain in bodyweight in the period from 7 to 21
days. exceeded the control group by 3.29% and
by 2.66% in the 1st experimental group than in
the birds of the 3rd experimental group, from 21

Discussion

This study showed that body weight and
weight gain of ducks decreased with increasing
stocking density. These results were confirmed
by the data of other researchers on ducks [18].
Ducks reared at a stocking density of 4 birds/m? at
36 to 49 days of age have higher bodyweight and
body weight gains than those reared at a stocking
density of 7 birds/m2 at 36 to 49 days of age [14].
Which confirms our findings. In other authors, on

to 35 days. The difference in growth was 3.35%
with the control group and 2.74% with the first
experimental group, from 35 days. for 49 days.
The increase in bodyweight in the experimental
group 3 exceeded by 5.78% and 5.09% the control
and the first experimental groups.

the contrary, planting density did not affect the
final bodyweight [19,20].

In our study, a high stocking density negatively
affects the growth performance of ducks, with a
stocking density of 10 birds/m2at the age of 21
to 35 days, 7 birds/m* at the age of 36-49 days,
respectively. Similar results were obtained by
other authors who recommended increasing the
stocking density of ducks to 87 birds/m* at the
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age of 21 to 35 days, 4-6 birds/m? at the age of 36
to 49 days, respectively [13,19,21].

With a high stocking density, bodyweight
and bodyweight gain decrease, which can be
associated with many factors: 1. a decrease in the
area for each bird leads to high-temperature stress
of the bird 2. Insufficient air exchange 3. Increased
ammonia content in the room, 4. Decreased taste
qualities of food and drinking water [11,22].

In our study, the final bodyweight of
replacement young animals at 7 weeks of age

Conclusions

High rates of body weight of ducklings were
observed at a stocking density of 14 birds/m? in
the first period, 7 birds/m? in the second period and
4 birds/m* in the third period. The body weight
of ducklings at 49 days of age was 2902.8 for
drakes and 2713.8 for ducks. Average daily was
also higher in the stocking density group. It can be
concluded that a high stocking density negatively

Information about financing

ranged from 2682.4 to 2828.3. Similar results for
the final body weight of ducks were obtained by
other authors [3,4,6]. According to the chemical
composition, the diet of all groups was identical
throughout the experiment, therefore, in our study,
differences in absolute gain, final bodyweight may
indicate the effect of stocking density on these
criteria. In our study, the highest daily gains are
observed in ducklings aged 7 to 35 days, other
authors note the highest daily gains in ducks aged
28 to 42 days [11,21].

affects the bodyweight and average daily gains of
replacement young animals aged from birth to 49
days. The use of rational stocking density allows
to achieve the best body weight and average daily
gains. Hence, the optimal stocking density will be
14-16 birds/m? from birth to 21 days of age, from
22 to 35 days this figure will be 7-8 birds/m? and
from 36 to 49 days 4-5 birds/m?, respectively.

Scientific research was carried out within the framework of the scientific and technical program
BR10765039 "Development of technologies for effective management of the breeding process in
poultry farming" under the budget program 267 "Improving the availability of knowledge and scientific
research" for 2021-2023 of the Ministry of Agriculture of the Republic of Kazakhstan.
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MOJIOJAHSAKA ITPU PA3JIEJIBHOM BBIPAIIMUBAHUWMU 110 ITOJTY
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AHHOTANUA

UpesmepHO BbICOKas INIOTHOCTh MOCAJKN OTPULIATENFHO CKa3bIBAETCS HA POCTE U PAa3BUTHU YTOK.
OnTuManpHas INIOTHOCTh MOCAAKH JO0JKHA MEHATHCS C BO3PACTOM yTOK. B MaHHOM cTaThe M310KEHbI
Pe3ysbTaThl HCCIEN0BAHUN 1O BIMSHUIO MJIOTHOCTH OCAJKK Ha POCT, Pa3BUTHE U )KU3HECIIOCOOHOCTh
PEMOHTHOI'O MOJIOHSIKA YTOK MECTHOH IOMYJISILUK IPH Pa3ielbHOM BhIpaluBaHuu no noiy B TOO
«bumxkynbckas nTunedadpuka» B yciaoBusix CesepHoro Kazaxcrana B 2022 rony. MccienoBanus npo-
BOJIMJIMCH HAa YTKaxX B BO3pacTe ¢ cyrouHoro mo 49 cytku B 3 atamna ¢ nepecankoit Ha 22 u 35 cyTku
COOTBETCTBEHHO. [IIOTHOCTH Mocankyu yTOK /10 Mepecajky B MEPBbIM MepHoJ BbIPAIIMBAHUSA, B KOH-
TpoJIbHOH rpymiie coctaBuia 20 ron/m?, B IEpBOH ONBITHOM rpynme - 18 ron/m?; BO BTOPOI ONBITHON
rpynme - 16 ron/ M%* U B TpeThel onbITHOM rpymme - 14 ron/m> coorBeTcTBeHHO. [locie mepecanku Bo
BTOPOM IEpHO BBIPAIIMBAHNUS IUIOTHOCTB ITOCA/IKN YTOK, B KOHTPOJIBHOM rpymiie coctaBuia 10 romn/m?,
B IIEPBOH OIBITHOH Tpyriie - 9 roj/mM?; BO BTOPO OINBITHOM IpyrIe - 8 roj/M?% U B TPEThEH OMBITHON
rpymnre - 7 roia/m?. B Tpetuii nepuo] BeIpalliBaHUs TIOTHOCTH MOCAAKH B KOHTPOJBHOM IpymIie co-
cTaBuia 7 roji/m?, B IEpBOU OMBITHOM Ipynime - 6 roi/mM* BO BTOPOW OMBITHOM Tpynme - 5 roin/m? u B
TpeTbell onbITHOM TpyIIe - 4 Ton/mM2. [1o peynbTaraM ucciae10BaHid YBETHYESHUE TUIOTHOCTH MOCA KA
OTPULATEIBHO CKA3aJIOCh HAa POCTE U Pa3BUTUU YTOK. OTMeuaeTcs, YTO IPH YBEJINUYEHUH IUIOTHOCTH
IIOCA/IKM B OIBITHBIX I'PYIIIIAX KUBasi Macca, aDCOIIOTHBIN U CPEIHECY TOUHBIH IPUPOCThI CHUXKAINUCH, U
TEM CaMbIM HETaTMBHO BJIMSJIN HA JAHHbIE TIOKA3aTeIH.

KuroueBsble cJ10Ba: yTKa; IIIOTHOCTH TOCAIKU; pa3/ieibHOE BBIPALIMBAHUM; POCT U Pa3BUTHE; Macca
TeNa; PEMOHTHBIN MOJIOJHSIK; KPOCC.

80



BECTHMK HAYKU KA3AXCKOI'O ATPOTEXHUYECKOI'O MCCAEAOBATEABCKOIO YHUBEPCUTETA IMEHV C.CEVI®YAAVIHA Ne 1 (116) 2023
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ThIFbI3AbIF bBIHBIH 9CEPI

Tonuabaes Invoap Mapamynvi

Jloxmopanm

C. Ceuighynnun amvinoazel Kazax acpomexHukaivlk 3epmmey YyHUGEpcumemi
Acmana x., Kazaxcman

E-mail: eldertitan95@gmail.com

Caeunbaesa Maxabam bopawesna

Ayl wapyauvlibigsl bLIbIMOAPbIHbIY KAHOUOANbL

C. Cetigpynnun amoinoaswl Kazax acpomexnuxanvix 3epmmey yHugepcumemi
Acmana ., Kazaxcman

E-mail:mahabbat-362@mail.ru

Kasmapawesunu Anexceu [llamunosuu

AL wapyauslisiebl pLiiMOapulibly 00Kmopwl, npogeccop, PEA koppecnondenm-myueci
Cepeues Ilocao k., Mackey o6

E-mail: alexk@vnitip.ru

Temupberosa I yvoican Asz06na

Ayl wapyauvlivigbl bLIbIMOAPbIHbIY KAHOUOANbL

«Conmycmix Kazaxcman ayvinl wlapyaublislk eblisimMu-sepmmey uncmumymoiy KIIC
llemponaen k., Kazaxcman

E-mail:temgul@mail.ru

Apvin bexcynman Epeanuynol

Ayl wapyauvlibiabl bLILIMOAPBIHBIE MASUCHPL

C. Ceiighynnun amvinoasel Kazax acpomexHukanivl 3epmmey YHUGEPCUMemi
Acmana ., Kazaxcman

E-mail: a.beka2012@mail.ru

Tyiiin

TBIM KOFaphbl OTBIPFBI3Y THIFBI3ABIFEl YHPEKTEPIH OCYi MEH JlaMybIHa Tepic acep etesi. OHTaibl
OTBIPFBI3Y THIFBI3/IBIFBI YUPEKTEPIIH KachlHA OailaHBICTHI 03repyi kepek. by makamana 2022 sKbUThI
Contyctik Kazakcran >xarnaiisinga «becken kyc ¢adpukaceny JKIIC-ae KbpIHBICH OOHBIHIIA O©JIEK
ecipy Ke3iHJIe KePTLTKTI HOMYJSIIUSHBIH TaObIH TOJNBIKTHIPYIIBI YHPEK OaaranaapbiHbIH 6Ccyl MEeH Jia-
MYbIHA )KOHE OMIPILCHIIT1HE OTBIPFBI3Y THIFbI3AbIFBIHBIH 9Cepi OOMbBIHIIA FHUIBIMU 3€PTTEY HOTHXKETIEPi
Oasnaanrad. 3eprreynep coiikeciHie 22 >koHe 35 TOYNIKTIK TaOBIH TOJBIKTBIPYIIBI YHpEKTepMEH
TOYJIKTIK JKacklHaH 49 ToyiiKke Jeiinri *Kac yipekTepai 3 Ke3eH e amMacThIpy OOHBIHIIA KYPri3iii.
Ocipyain OipiHII Ke3eHiHIe OaKblIay TOOBIHIA YHPEKTEP/Ii aIMaCThIPYFa JIEHiH OTBIPFBI3Y THIFBI3IBIFbI
20 Oac/m?, OipiHmi ToxipuOenik Tonta - 18 Oac/M?; exiHin ToxipuOenik tomnta - 16 6ac/ M?%; KoHE
YIIiHII TOXIpUOemik TonTa - Thicinme 14 0ac/M? Kypaabl. OCipyliH eKiHII Ke3eHiHJe YHpeKTepi
aNIMacThIpFaHHAH KeWiH OTBIPFBI3Y THIFBI3IBIFEI O0akplIay ToOBIHAA 10 Oac/m?, OipiHIII ToXipUOemik
tonTa - 9 6ac/mM?; eKiHII TOKIpUOETiK TonTa - 8 6ac/mM?; JKoHe YUIHII TOXipuOeik TonTa - 7 6ac/m?
Kypazapl. YUIHIN Ke3eHJE OTBIPFBI3Y THIFBI3ABIFEI Oakpliay TOOBIHAA 7 Oac/m?, OipiHIL ToXKipHUOETiK
Torta - 6 6ac/M?; eKiHIm TIKIpUOETiK TonTa - 5 6ac/M?; KoHe YIIIHIIN TIXIpuOeik TonTa - 4 6ac/m?
Kypazpl. 3epTTey HOTHKEIepi OOMBIHIIA OTHIPFBI3Y THIFBI3IbIF BIHBIH )KOFApblIaybl YHPEKTEpIiH oCcyi MEH
JaMmybiHa Tepic acep eTTi. Taxipubenik TonTapia OTHIPFBI3Y THIFBI3ABIFBIHBIH KOFapbLIaybIMEH Tipiei
caJiMak, aOCONIOTTIK JKOHE OpTalla TIYJIKTIK eciMaep TeMeHMAe, ochliaima Oyl KepceTKimTepre
Tepic SCEPiH TUTI3II.

KinT ce3aep: yiipek; OTBIPFBI3Y THIFBI3ABIFBI; 06JIEK 6CIpY; 6CYl MEH 1aMyBbl; A€HE CaIMaFrbl; TAaObIH
TOJIBIKTBIPYIIBI OajamnaH; Kpoce.
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