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Abstract. The purpose of this study was to monitor the egg productivity of the
Shaoxing breed ducks from the age of 24 (beginning of egg laying) and 75 (end of
egg laying) weeks. According to the results of a study of over 2385 eggs, a significant
difference was found between the weight indicators (57.93 g and 70.81 g; p<0.01),
the shape index (73.71% and 75.35%, p<0.01), the strength of the shell (4.92kg and
4.28kg; p<0.01), the thickness of the shell of the egg (0.48mm and 0.45mm,; p<0.01)
in ducks at the age of 24 and 75 weeks. It also shows changes in the weight and shape
of the egg with the age of the bird. The necessity of further studying the genetic
diversity of birds, which causes the separate variability of indices of individual ducks,
IS substantiated.
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The quality of the young birds and their further productivity depends not only
on the conditions of incubation, but also on the biological parameters of the egg [5].
Bird's eggs have a typical oval shape, however, each species is characterized by
certain features.

The main biological functions of the egg are its ability to create optimal
conditions for embryos, which, accordingly, contributes to the preservation and

reproduction of the species. Most of all hatching of chicks depends on the external
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(mass, shape, defects of the shell) and internal (the mass of egg white and yolk, the
thickness of the shell) characteristics of the egg [15].

There are high requirements to the shape of the eggs. Eggs that have a standard
shape are better stored during transportation. The shape of eggs is characterized by
the shape index (the ratio of the small diameter of the egg to the large expressed in
percentage). Normal shape index for uncalibrated chicken eggs is 74-78% [1,2], and
for ducks eggs it is 72-76% [24]. The higher the index of the egg shape index, the
more eggs are rounded, and the lower, the eggs are more elongated and lengthened.

The shape and mass of eggs depends on heredity, age of the bird, season of the
year and nutrition [13]. In the ducks of the Shaoxing breed, the average egg mass is
62-68 g [24].

The value of poultry eggs of all species, breeds, crosses and genotypes is
known from many indicators. The most significant difference of eggs is by weight,
especially in different types of poultry, for example, the weight of eggs of African
ostriches is 1.4 - 2.0 kg, in geese this index is 110-200 g, the average weight of eggs
of ducks and turkeys is 70-100 g, in chickens of different ages - 45-80 g, and quail
eggs have a mass of 8-15 g [3].

The Shaoxing breed is one of the three major duck breeds in China. The bird of
this breed is characterized by high performance: weight, early puberty, small live
weight, and others. The Shaoxing breed is recognized as a valuable genetic resource
among birds in China [24].

To date, the changes in the morphological characteristics of eggs in ducks, and
the Shaoxing breeds in particular, remains poorly studied.

That is why the purpose of our study was to evaluate the morphological
characteristics of eggs of ducks of all ages of the Shaoxing breed.

Materials and methods of research. An analysis of poultry egg productivity
was conducted at a duck farm of Zhejiang Generation Biological Science and
Technology Co., Ltd., located in the town of Chutki, Zhejiang Province, in the

southeast of China, and at the laboratory of the Jjejiang Academy of Sciences
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Institute. For comparative analysis of the morphological characteristics of the
production group of the Shaoxing ducks (more than 2000 birds of the same age,
which were kept under identical feeding conditions in one poultry house), two
experimental bird groups were selected. The first group included ducks that had just
begun egg laying, at the age of 24 weeks, and the second group included birds at the
end of their productive period, 75 weeks old. Experimental birds' eggs differed in
shape, color, size and weight. A total of 2385 eggs were analyzed for 4 months.

The length (L) and width (W) of the eggs were measured with an accuracy of
0,1 mm by caliper. Weighing of eggs was carried out on electronic scales JM-A
20001 with an accuracy of 0,1 g.

The egg shape index was calculated using the formula:

SI= (W /L) *100 [22].

The biometric processing of experimental data was conducted in accordance
with generally accepted techniques on a PC using the Microsoft Office Excel 2010
table processor.

Results of the research and their discussion. One of the most important
indicators of the food and incubation value of eggs is its mass. It has a direct effect
not only on its caloric content, but also on the chemical composition [4].

Table 1 shows the results of the experiment to determine the change in mass,
length, width and index of shape of the eggs of the Shaoxing breed ducks of different
age. After analyzing the average egg mass values in Group 1 and Group 2, we found
that this indicator is increasing with the age of duck. According to the Bureau of
Product Quality (Chutki, China), the average weight of eggs, as a rule, should be 62-
68 g [24]. Over time, the weight ratio in the experimental groups was 57.93 + 0.241
(group 1) and 70.81 + 0.189 (group 2). During the experiment, we observed a
significant increase in the weight of the Shaoxing breed ducks with age (p<0,01).

The weight and size of the eggs vary during the period of increase in bird's egg
laying. According to BarbaraBiesiada-Drzazga [15], the mass of eggs of ducks of the
Beijing breed during the experiment period (18 weeks) increased from 91.5 to 94.4 g.
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Analysis of the mass of eggs of chicken cross "Loman White" by M.A. Derkho
[4] shows that at age of 26 weeks, birds was laying eggs with an average weight of
57.7 g, and at 80 weeks this figure was 62.2 g.

Evaluating the quality of eggs, the first attention is paid to the strength and
thickness of the shell, because the level of damage rate of the eggs depends on them;
high level of damage rate causes a decrease in eggs grade and food safety [10].

After analyzing the strength of the shell in the ducks of different age groups,
we came to the conclusion that with age this figure is reduced. In the birds of group 1,
this indicator was 4.92 + 0.046 kg, while group 2 showed 0.64 kg less (4.28 + 0.031).

According to A. Rodriguez-navarro chickens of ISA Brown of different ages
(30 and 58 weeks) have significantly different strength of the shell (2.2 + 0.1 and
1.04 £ 0.09 kg). The author attributes such a difference in the strength with age-
related changes in the egg shell [23].

We saw a similar tendency in examining the thickness of the egg shell. Eggs
from the birds of group 1 had a thicker shell (0,48 £ 0,005mm) than eggs from group
2 (0,45 + 0,006mm, p<0,01).

During the study of the strength of ISA Brown chicken eggs at the age of 30
weeks, a correlation was found between the thickness and strength of the egg shell.
The strength of the shell increased with an increase in its thickness, although the
correlation was rather weak (r = 0.35) [23].

An important indicator of egg quality is its shape, since it affects the position
of the embryo during development [9]. An examination of the shape of an egg has
attracted the attention of a number of researchers in recent years [19,21].

Having analyzed 2,285 eggs for four months, we found that in the first and
second birds’ group the average indexes of the egg shape were normal (Table 1). The
average index of egg shape in the birds’ group 1 was 73.71 £ 0.095, whereas at that
time it was 1.64% higher in the group 2 (75.35 + 0.108). According to the Bureau of
Product Quality (Chutki, China), the shape index of eggs for the Shaoxing breed duck
should be in the range of 72-76% [24].
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Table 1. Average indicators of weight, size, and shape index of eggs in the

Shaoxing breed ducks of different age during four months

Indicator Group 1 Group 2
M+m CvtmCv M+m CvtmCv
Egg mass, g 57,93+0,241* | 13,22+0,294 | 70,81+0,189 | 9,76+0,189
Shape index,%: 73,71+0,095* | 3,81+0,085 75,35+0,108 | 5,24+0,101
- longitudinal 57,04+0,098 5,47+0,122 60,35+0,080 | 4,82+0,093
diameter, sm
- transverse 41,99+0,060 4 50+0,100 | 45,39+0,048 | 3,86+0,075
diameter, sm
Shell thickness, kg 4,92+0,046* 12,73+0,657 | 4,28+0,031 | 14,22+0,514
Shell thickness, mm 0,48+0,005* 7,98+0,776 0,45+0,006 | 10,61+0,878
_ dull end 0,48+0,007 10,55+1,025 | 0,44+0,006 |10,60+0,877
- equatorial part 0,510,006 9,07+0,881 0,47+0,007 |12,13+1,004
- sharp end 0,470,006 9,85+0,957 0,44+0,006 |12,29+1,017

Notes: *p<0,01

An increase in the egg shape index over bird's age was observed in studies by

other scientists [15,20,4,8]. So, for example, in the Beijing breed of ducks. During the

18 weeks of the experiment, it fluctuated within 65-72%. According to
BarbaraBiesiada-Drzazga [15], this is due to the age of the bird. With the increase in
the age of ducks, there is a tendency to increase the weight of the egg, which also
affects the change of the shape index.

In chickens of age less than 45 weeks, the egg shape index was 74.4-77.5%,
while in the old birds it was 73.9 - 76.3%. According to the researcher N. Nikolova
[20], this is due to the fact that the young egg laying birds have a more rounded shape
of eggs, and birds of age more than 45 weeks gave eggs of elongated shape, which is

a characteristic feature of old chickens.
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In studies by M.A. Derkho [4] the egg shape index ranged from 71.5-74.9%.
The increase in the egg mass was accompanied by a decrease in the shape index, that
Is, the eggs became more elongated, which affected the damage rate of the shell.

Changes in the index of the shape of the egg over the age of the bird were
described by MV Peters [8]. In the quail of the Pharaoh breed, with the increase in
age, the weight of the egg increased (56-60 days - 12.7 g; 148-150-15 g), and with the
increase in the egg mass, respectively, the index of shape decreased from 78.8% at
the age of 56-60 days, to 75.7% at the age of 148 — 150 days.

During the study of egg laying chickens [17], there was a statistically
significant positive correlation between the shape index and egg mass (p <0.05).
Many researchers observed a positive correlation between the shape index and the
weight of eggs [14,11], but there were cases where between these indicators there
was also a negative correlation [18].

The study of eggs of the Japanese quail showed that there is a negative
correlation between the egg shape index and the shell thickness [12]. Instead,
according to M. Duman [17], the egg shape index for egg laying chickens does not
affect the thickness of the egg shell. According to Altuntas [13], the average
thickness of the shell increases with an increase in the shape index.

According to M. Duman, the influence of the egg shape index in the laying
chickens on the shell strength was not discovered [17]. Blanco research [16] showed
that the strength of the egg shell is positively correlated with the shape index (p
<0,05). Accordingly, the rounded eggs have a high stability of the shell.
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Fig.1 Change in egg mass in ducks of the Shaoxing breed over time, g

By comparing the weight of eggs from the Shaoxing breed ducks (Fig. 1) for

four months, we found that this index is increasing with age. At the beginning of the

eggs laying (group 1), the average weight of the egg was 51.01 g, and by the end of

the experiment it increased by 10.95 g. In the ducks of group 2 (end of eggs laying) at

the beginning of the experiment, the average weight of the egg was 69.61 g, and at

the end of the study, it increased only by 0.56 g.

As a whole, it can be noted that the average weight of eggs from ducks in

groups 1 and 2 corresponds to the norm, because according to the standard [24],

ducks of the Shaoxing breed should have eggs of 62-68 g, and at the end of the egg

laying period it becomes relatively stable (69-70 g )
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After analyzing the changes in the shape index in Shaoxing breed ducks over
time, we came to the conclusion that this figure is increasing with age. At the start of
the experiment in the bird of group 1, it was 72.82%, and in the end - 74.38%. In the
group 2 ducks during the experiment period, the shape index increased by only 0.39%
(the beginning of the experiment was 75.03%, end of the experiment - 75.42%).
Consequently, in the birds of group 2, the egg shape index was more averaged, as
opposed to in young ducks (group 1), it increased with each month of the study.

Correlation analysis of physical and morphological indicators of eggs in the
Shaoxing breed ducks of different ages allowed to reveal a strong connection
between the weight of the egg and its longitudinal diameter (r = 0,8648 + 0,00794),
the mass and the diameter of the egg (r = 0,9133 + 0,00522), between the longitudinal
and transverse diameters (r = 0,6781 + 0,01701), a negative correlation between the
longitudinal diameter and the egg shape index (r = -0,5754 + 0,02106) was also
discovered in the ducks group 1. In the eggs attributed to group 2, the positive
correlation was found between the egg weight and its longitudinal diameter (r =
0,6821 + 0,01463), mass and diameter (r = 0,8311 + 0,00846), transverse diameter
and shape index (r = 0,4675 + 0,02138). Negative correlation was observed in this
group of birds between the transverse diameter and the shape index (r = -0.7083 *
0.01363).

Throughout the time of experiment, we observed that with age, the physical
and morphological parameters of eggs are changing. The weight and index of the
shape of the egg with age tend to increase, and the strength of the shell and the
thickness of the egg shell, by contrast, decrease

Conclusions and perspectives of further research. Thus, according to the
results of monitoring the egg productivity of ducks of all ages of the Shaoxing breed,
it was found that with an increase in the age of the bird, there is an increase in the
average weight of the egg (from 57.93 g to 70.81 g; p<0.01), there is a slight increase
in the shape index (from 73, 71% to 75.35%; p<0,01). Also, during the experiment

there was a decrease in the strength of the egg shell with an increase in the age of bird
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(from 4.92kg to 4.28kg; p<0,01). The study of egg shell thickness showed that this
indicator tends to decrease with age (from 0.48 mm to 0.45 mm; p<0.01). A positive
correlation was observed between the egg weight and its longitudinal diameter (r =
0.8684), the mass and diameter of the egg (r = 0.9133), between the longitudinal and
transverse diameters (r = 0.681) in the ducks at the age of 24 weeks, as well as ducks
aged 75 weeks between egg weight and its longitudinal diameter (r = 0.6821), mass
and diameter (r = 0.8311), diameter and shape index (r = 0.4675). Instead, a negative
correlation was found in the young birds between the longitudinal diameter and the
egg shape index (r = -0.5754), and in the old birds between the transverse diameter
and the shape index (r = -0.7083).

In the future, it is necessary to investigate the egg productivity of ducks based
on their genotypes, which will allow selection of poultry with optimal individual
productivity.

This study was supported by the Earmarked Fund for National Waterfowl-
industry Technology Research System (CARS-42-06) and the Zhejiang Major
Scientific and Technological Project of Agricultural (livestock’s) Breeding (grant
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MOHITOPHHI 1€YHOI TPOAYKTHUBHOCTI KAYOK PI3HOI'O BIKY
MHOPOAMU SHAOXING
A. M. Yenira, C. O. Kocrenko, II. B. Kopoas, O. M. Konosaa, JI. Jly, C. by,
JI. Xyanr, II. Xyanr, JI. JIi,

Anomauia. Memoro 0anozo docniodxcenns 6yn10 npogecmu MOHIMOPUHS AEYHOT
npooykmuenocmi  kawok nopoou Illaocine (Shaoxing) eikom 24 (nowamox
Anyeknaoku) ma 75 (Kineysb Alyek1aoKu) mudicHie. 3a pe3yibmamamu 00CAi0HCeH s
nounao 2385 seyv, 6yna ecmanogieHa 00CMOBIPHA PIZHUYSL MINHC NOKASHUKAMU MACU
(57,93 2 i 70,81 2, p<0,01), inoexcy ¢opmu (73,71 % i 75,35 %; p <0,01),
miynocmi wkapanynu (4,92 ke i 4,28 ke; p < 0,01), moswunoro obonronku saiys (0,48
mm i 0,45 mm; p < 0,01) y kauox sikom 24 ma 75 muochis. Taxoodic nokazami 3miHu
macu ma iHoexcy ¢opmu seyv 3 gikom nmuyi. OOIpyHmMo8ana HeoOXiOHICMb
nooanbUO20 GUBYEHHS 2EHeMUYHO20 PIZHOMAHIMMA nmuyi, sKe 00YyMOGIIoE
[HOUBIOYAIbHY MIHAUBICIMb NOKAZHUKIB OKPEMUX OCOOUH.

Knwuosi cnosa. Maca seyv, rauka, inoexc @gopmu, nopooa Shaoxing,
MOPEhON02iuHI NOKAZHUKU, AEUHA NPOOYKMUBHICTb
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MOHUTOPUT AUYHOM MPOJYKTUBHOCTHU YTOK PAZHOI'O
BO3PACTA NOPOJbI SHAOXING
A. M. Yenuza, C. A. Kocmenko, Il. B. Kopons, O. H. Konosan, JI. Jly, C. by.,
JI. Xyane, I]. Xyane, JI. Jlu

Anomayusa. I[lenvio Haweeo ucciedosanus ObLIO NPOGECMU MOHUMOPUHE
AUYHOU NPOOYKmMusHocmu ymoxk nopoowt Lllaocun (Shaoxing) eéozpacmom 24 (nauano
atyexnaoxku) u 75 (kowey siyexnaoku) Heoeib. CoomeemcmeeHHO K pe3yibmamam
uccneoosanus (2385 sauy), Oviio ycmauogieHa O00CMOBEPHAs. PAZHUYA MEHCOY
noxazamenamu maccol (57,932 i 70,812; p<0,01), unoexca gopmor (73,71% i
75,35%,; p<0,01), npounocmu ckopaynet (4,92xe i 4,28xe; p<0,01), monwumsi
ooonouku satya (0,48mm i 0,45mm; p<0,01) y ymox eospacmom 24 u 75 Heoenw.
Takowce nokasamvl UMEHeHUss MACCbL U UHOeKCca (hopMbl AUy ¢ 803PACMOM NIMULDBL.
Obocnosana HeobXoO0uUMoCmov OdbHelue20 U3YYeHUsl 2EHEMUUEeCKO20 PA3H000pasUs
nmuysvl, Komopoe o0yciasiusaem UHOUBUOVAILHYIO UZMEHYUBOCMb NOKA3amelell
0mMOoeNbHbIX 0Co0ell.

Knrouesvle cnosa. Macca suy, ymka, unoexc ¢opmul, nopooa Shaoxing,
Mmoponocuneckue nokazamenu , AUYHASL NPOOYKMUBHOCHb
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