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RESERVES FOR INCREASING THE EGG PRODUCTION OF LAYING HENS AND
QUAILS

Abstract. The article presents experimental data on the study of the effect of including
benzoic acid in various dosages in the feed for laying hens and quails. The study investigated
the impact of this factor on egg production indicators (total egg yield, number of eggs with
cracks) and the survival rate of the experimental birds. The results of the experiment revealed
a positive effect of dietary benzoic acid supplementation, manifested by an increase in total egg
yield and a reduction in the number of cracked eggs in the test groups. A significant increase in
bird survival rate was also observed in the test groups compared to the control. The obtained
results demonstrate the greatest effect from the introduction of benzoic acid into the diet for
laying hens at a dosage of 750 grams per ton of feed, and for laying quails at a dosage of 800
grams per ton of feed. These levels can be recommended as guidelines for poultry nutrition
specialists.
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TAYBIK ’KOHE BOJIEHE K¥MbBIPTKAJIAPBIH OHAIPYAI APTTBIPYFA
APHAJIFAH PESEPBTEP

Anoamna. Makanaga TaybIK KOHE OONIHKIP HECYINKaJapbIHBIH a3bIFBIHA OpPTYPII
noszanapaa OeH30H KBIMIKBUIBIH KOCY JcepiH 3epTrey OoMbIHIIA TOKIpUOETIK aepeKTep
KenTipiireH. 3eprrey OapbicbiHaa Oy (aKTOPIbIH KYMBIPTKA ©HIMJIUIIT KOPCETKILITEpiHE
(5KauITIBI KU BIH, )KAPBIFBI 0ap )KYMBIPTKA CaHbI ) 3KOHE TOHKIpUOEl KyCcTap/IblH CaKTalybIHa acepi
3eprrenai. JKyprizireH ToKipuOe HOTHXKECIHIE a3bIKKa OCH30M KBINIKBUIBIH KOCYBIHBIH OH
ocepi aHBIKTANAbI, Oy TOXKIPHOETIK TONMTApAa XYMBIPTKAHBIH >Kalllbl JKHHAY KOPCETKINIHIH
JKOFapbLIaybIMEH JKSHE JKaphIFbl 0ap KYMBIPTKA CAHBIHBIH TOMeH ieyiMeH kopinal. Conaaii-ak,
TOXKIpUOENIK TONTap/Aarbl KYCTapjblH CaKTaJlyblHbIH Oakbljay TOOBbIHA KaparaHaa CeHiMIl
TYp/le apTKaHbl OaiKaibl. AJIBIHFAH HOTHKEIIep TaybIK HeCyIIKaIapblHbIH PALIMOHbIHA OSH30i
KBIITKBUTBIH TOHHA a3bIKKa 750 rpamMm mozana, an OamiHKIp HECYNIKaJapbIHBIH pallMOHBIHA
ToHHa a3bIKKa 800 rpaMM 103a/1a eHTI3y/IiH eH *KOFaphl THIMILTITIH KepceTTi. byn nenreitnepmi
ayblUl LIAPyalIbUIBIK KYCTApbIH a3bIKTAH/LIPY CalachlHbIH MaMaHJapblHA YCBIHBIC PETiHJE
yCbIHyFa OoJ1ajibl.
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PE3EPBbI JUIS1 TOBBIINEHUS ITPOU3BOACTBA KYPHHOI'O U
IMEPEINEJMHOI'O AUIA

Annomayusa. B cTarthbe MpeaCTaBICHBI IKCIIEPUMEHTAIBHBIE JaHHBIE 1O H3YUYECHHIO
BIMSHMSI BBOJA OCH30MHON KHCIOTHI B Pa3JHYHBIX JT03HPOBKAX B KOPM A Kyp-HECYIIEK M
nepenenoB. B xoae wuccnenoBaHus ObUIO M3ydeHO BO3IEHCTBHE AaHHOrO (akropa Ha
NoKa3arenu SUYHOM NPOJYKTUBHOCTH (BaJIOBOM CcOOp, KOJNMYECTBO SHI[ C HACEUKOU) H
COXPAaHHOCTH ONBITHOM NTHULLL. B pe3ynprare NpPOBENEHHOTO HKCHEPHMEHTA OTMEUYEHO
MOJIOKUTENBHOE BIMSHHE BBOAAa OCH30MHOI KHCIOTHI B KOPM, BBIPAKEHHOE B IOBBLIIICHUH
MoKa3aress BaJOBOTo cOopa SHLl U CHUKEHHS KOJIMYECTBA U1 C HACEYKOH B ONBITHBIX FPYIIaXx.
Taroke oTMe4aeTcsi JOCTOBEPHOE yBEIMYEHHE COXPAHHOCTH IMTHILBI B OINBITHBIX IPynnax 1o
CPABHEHUIO ¢ KOHTposieM. [loydeHHbIE Ppe3ynbTaThl AeMOHCTPUPYIOT HAN00bIIM YPdeKT OT
BBeNECHUs OCH30HHOM KHCIOTHI B PAaIlMOH Ui Kyp-HECyIIeK B no3upoBke 750 rpamMmoB Ha
TOHHY KOpMa, B paIlloH /sl IepeneaoB-HecylieK - B 1o3upoBke 800 rpaMMoB Ha TOHHY KOpMa.
JlaHHbIE YPOBHH MOXHO MNPEUIOKUTh B KaueCTBE PEKOMEHJAUWN 715 CHEUHUaTUCTOB I10
KOPMJICHHIO CEJIbCKOXO3SMCTBEHHOM MTHUILBI.

Kniouegvle cnoea. bensoitHas KHUCIOTa, KypHUIBI-HECYIIKH, TMepenena-HeCyKy,
MPOIAYKTHBHOCT, KA4€CTBO SHII.

Introduction. In modern poultry farming, high-energy protein-rich compound feeds are
widely used, which have pronounced acid-binding properties [1]. Due to this, the activation of
pepsin in the stomach slows down which means that nutrients are digested worse and are not
fully absorbed in the body. In this case, the feed expended is not paid for by the products [2, 3].

Formic, fumaric, sorbic, citric, lactic, and other organic acids are most often used as
acidifiers. Inclusion of organic acids or their salts in feed minimizes the number of respiratory
and digestive system diseases in animals and poultry and increases their productivity [4].

Benzoic acid is an organic acidifier, colorless crystalline solid, and the simplest aromatic
carboxylic acid. Benzoic acid and its salts are common food preservatives and can also be used
as feed supplements for some animals such as pigs. It has been reported that the addition of
benzoic acid to the broiler diets could increase average daily weight gain and feed conversion
efficiency of broiler chicken, although excess levels of benzoic acid can have a negative impact
on performance [5].

To our knowledge, there have been no previous reports on the effect of benzoic acid on
nutrient egg production and egg quality of laying hens and quails. This determined the relevance
of our research.

Aim of the study: assessment of the effect of benzoic acid in the composition of
compound feed on the collection of chickens’ and quails’ marketable eggs.

To achieve this goal, the following tasks were set:

- to study the effect of different doses of benzoic acid on the number of eggs with cracked
shells;

- to 1dentify the influence degree of benzoic acid on the livability and gross collection of
eggs in experimental groups.

Research materials and methods. The studies were conducted in the Republic of
Bashkortostan, Russia, at the experimental poultry house of the Bashkir State Agrarian
University for keeping laying hens and an industrial quail farm, from February 2024 to
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September 2025. The duration of the trial was 20 months. The objects of the study were laying
hens of the Super Nick breed and laying quails of the Manchurian breed. For the experiments,
4 groups of 42 laying hens and 5 groups of 40 quails each were randomly selected. During the
preparatory period (7 days before the start of feeding the experimental feed), all groups received
the basic diet. Then, from the beginning of the accounting period until the end of the experiment,
the control group in both trials continued to consume the basic compound feed, and benzoic
acid was included in the diets of the experimental groups in the following doses:

e laying hens: Trial-1 — 500 g/t, Trial-2 — 750 g/t, Trial-3 — 1000 g/t;

e quails: Trial-1 — 400 g/t, Trial-2 — 600 g/t, Trial-3 — 800 g/t, Trial-4 — 1000 g/t.

All parameters of keeping and feeding the birds corresponded to the accepted industry
recommendations. The records of livability and production performance were kept daily. The
eggs were assessed for the presence of cracks by daily visual assessment during egg collection.
The calculation of the gross collection and the output of marketable eggs was made upon
completion of the trials. The obtained digital data was processed by the variation statistics
method using Microsoft Office Excel. The reliability and degree of differences were assessed
based on Student’s criteria.

Results and discussion. The studies have revealed a positive effect of benzoic acid on
the livability of poultry. In the first experiment, the livability rate of laying hens in Trial-2 (750
g benzoic acid per t of feed), Trial-3 (1000 g/t) was 92.9% and 95.2% respectively vs. 92.5%
in the control. In the Trial-1 group, which used a benzoic acid dosage of 500 g/t of feed, no
differences from the control were found. Perhaps this fact explains the insufficiency of a low
dosage for significant changes in the intestinal microbiota that can affect the state and number
of immune cells in the epithelium. With higher doses of the product, the architecture of the
intestinal wall is presumably more favorable which contributes to the presence of a larger
number of immune cells and, therefore, more effective production of immune bodies by them.
It should also be noted that this experiment was conducted in the conditions of an experimental
poultry house with a low concentration of birds in the house, with a minimum bacterial load.
The livability rate at the level of 92.5-95.2% for experiments lasting 11 months is very high,
not typical for industrial conditions.

The second experiment revealed an improvement in quail livability in all experimental
groups from 80.0% to 85.0% vs. 75% in the control. The recorded mortality in the flock slightly
exceeds the standard indicators which may be due to some omissions at rearing or in
transferring period, but an important observation is that benzoic acid is able to control the
mortality level, and this effect is dose dependent.

Gross egg collection is the main economic parameter of a poultry farm. The formation of
this indicator is influenced by several factors, primarily the individual productivity of laying
hens, the flock livability, the proportion of broken eggs, etc. At the same time, the number of
broken eggs directly depends on the proportion of cracks. Eggs with cracks are included in the
gross collection report, but identifying and accounting for this defect allows the producer to
work on reducing the proportion of broken eggs and increasing the collection of marketable

eggs.
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Figure 1 - The share of cracked laying hens’ eggs in the total collection, %
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Figure 2 - The share of cracked quails’ eggs in the total collection, %

In all groups with benzoic acid, positive dynamics were noted, and in the experiment on
quails the effect was more pronounced than on chickens: in the best group, where quails
received 750 g/t of benzoic acid with feed (Trial-3), the crack decreased by 3.7 times - 0.51%
against 1.93% in control. It should be said that in general, the shell of quail eggs has a fairly
low strength and thickness, looser in structure, which is an indicator of low shell calcification
probably due to the species characteristics of quail. In the experiment on laying hens, dynamics
for improvement are also noted, although not as pronounced as on quails. Thus, the introduction
of benzoic acid into the diet of chickens contributed to a decrease in cracks from 1.37%
(Control) to 1.22% (Trial-2). The higher quality of the chicken eggshell compared to quails can
be explained by the greater selection work on the thickness and strength of the shell conducted
for many years by producers of laying hens.

The data on the gross egg collection for the two experiments are shown in Figures 3 and
4.
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Figure 3 - Gross collection of laying hens’ eggs during the experimental period, pcs.

The experimental groups of laying hens yielded 340-532 more eggs, the best result was
noted in the Trial-2 group (12570 eggs, which is 4.4% higher than the control, p<0.01), in the
feeding of which benzoic acid was included in the diet in the amount of 750 g/t. The gross
collection is a fairly subjective indicator since its calculation is affected by a number of factors
including the livability. The dates of mortality are of significant importance - the earlier the bird
dies, the lower the gross collection for the flock. And vice versa, even with the same level of
mortality and production performance in two groups, the gross collection will be higher where
the mortality occurred at the end of the accounting period. The marketable egg indicator is more
economically meaningful, in the calculation of which, in addition to the above-mentioned
indices, the percentage of egg breakage is also involved. Thus, in the experiment on hens in
control group 12,028 commercial eggs were obtained, in the Trial-1 group by 2.85% more
(12,371 pcs) (p<0.01), in Trial-2 - by 4.44% (12,562 pcs) (p<0.01), and Trial-3 - by 3.31%
(12,426 pcs), (p<0.01). Thus, in the sum of the indicators, the use of benzoic acid in feeding
laying hens at a dosage of 750 g/t gives the maximum effect. When exceeding this dosage, the
additional benefit was not noted.
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Figure 4 - Gross collection of quail eggs during the experimental period, pcs.
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In the experiment on egg-laying quails, the highest egg collection was recorded in the
Trial-3 group when using benzoic acid in the amount of 800 g/t, which is 23.47% more than the
control (p<0.01). It should be noted that in Trial-1 with the minimum dosage of benzoic acid
(400 g/t), the increase in the studied indicator was also significantly higher than the control
(+13.13%, p<0.01). The collection of marketable eggs in the experimental groups exceeded the
control indicator by 14.06-25.25% with the best index in Trial-3 (+1092 pcs or +25.25%,
p<0.01).

Conclusion. As a result of the trials, a positive effect of using benzoic acid in feeding
laying hens and laying quails on production performance and the collection of marketable eggs
was established. Optimal levels of benzoic acid dosage for inclusion in the diet of laying hens
are 750 g/t for hens and 800 g/t for quails.
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