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When examining the goose population in Türkiye, the Eastern 
Anatolia Region ranks first at the regional level. Within this region, 
the provinces of Kars, Ardahan, and Muş account for approximately 
55% of the country’s total goose population (1). The geographical 
structure, climate, and cultural characteristics of Eastern Anatolia 
strongly support goose farming. In addition to the vast pasture and 
meadow areas, the presence of water resources such as streams 
and the region’s cold climate make goose farming particularly 
advantageous in this area (2, 3). In the regional ranking, the Central 
Anatolia Region comes second due to the goose population 
in provinces such as Yozgat, Konya, Ankara, and Çankırı. The 
Southeastern Anatolia Region ranks third, followed by the Black 
Sea Region in fourth place (1).

In some countries today, goose farming is carried out at a highly 
significant economic scale, whereas in Türkiye, commercial-level 
goose production has not yet been established. The main reason 
for this is a narrowly regional culture of goose meat consumption 
that has persisted in Türkiye until recent years. Historically, goose 
farming in Türkiye has been practiced at a regional level and within 
small family farms, primarily using local goose genotypes. The 
characteristics of these indigenous geese raised in Türkiye have not 
yet been fully identified or documented (4, 5).

The aim of this review is to examine the common husbandry 

errors encountered in breeder management and incubation 
practices in goose flocks raised by local farmers, based on existing 
literature, and to reveal the impacts of these errors on production 
performance. This study serves as a guide to help local producers 
identify and avoid frequent mistakes while offering practical 
solutions to address these issues. Additionally, it aims to highlight 
the lack of education and technical support, to contribute to the 
sustainability of goose farming.
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ABSTRACT
This review was written to identify common errors encountered in breeder selection and incubation management in geese raised 
under local farming conditions. Goose farming is a low-cost and high-return form of animal production, particularly prevalent in rural 
areas. In these regions, goose farming is mostly based on traditional methods. This reliance on traditional practices and a lack of 
knowledge often leads to poor incubation outcomes and negatively affects overall productivity. Notable issues include the insufficient 
consideration of genetic structure, age, body condition, and sex ratio during breeder selection. During the incubation period, mistakes 
are frequently observed in the collection, storage, and turning of eggs, as well as in maintaining appropriate temperature and humidity 
levels. This review is based on direct field observations. In light of these observations, it is recommended that training activities aimed 
at raising awareness among farmers be increased to reduce the problems local goose farmers face. Furthermore, farmers should be 
encouraged to adopt incubator use instead of traditional practices and natural incubation methods, and necessary equipment support 
should be provided.
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In recent years, the increasing introduction of foreign goose 
genotypes in Türkiye and their uncontrolled crossbreeding with 
local breeds have led to significant problems in goose farming. 
This situation has particularly resulted in the disruption of genetic 
homogeneity, inconsistencies in performance traits, and difficulties 
in flock management. Some farms raise multiple foreign-origin 
goose genotypes within a single mixed flock to obtain higher 
egg and gosling yields from breeders, which leads to unplanned 
crossbreeding. However, production with a single genotype is much 
more appropriate in maintaining reliable performance monitoring 
and ensuring more accurate intra-flock control and comparisons. 
One of the most fundamental mistakes made by farmers across 
the country is the random crossbreeding of foreign genotypes with 
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each other or local geese. Therefore, guiding producers toward 
using a single genotype is crucial for preserving genetic integrity 
and enhancing production efficiency (6, 7).

Breeder management is one of the most critical factors 
affecting productivity and flock quality in poultry farming. In goose 
production, factors such as breeder selection, age, nutrition, 
housing, and maintaining an appropriate sex ratio play a decisive 
role in egg production and incubation characteristics (6, 8). 
However, field observations and producer experiences indicate 
that various errors in breeder management are quite common.

The body condition of breeder individuals is of great 
importance in production performance. Selecting individuals who 
are either excessively thin or overweight can negatively affect 
reproductive performance and lead to reduced fertility rates (8). 
In goose farming, determining an appropriate sex ratio is crucial 
for effective flock management. In particular, an incorrect ratio 
between male and female breeders can directly impact fertility 
rates. The generally recommended male-to-female ratio is 1:3–4 
or 1:5–6 (8). However, in field practices, failure to adhere to this 
ratio or the absence of a sufficient number of healthy males in the 
flock often increases the number of unfertilized eggs, thus causing 
production losses. Additionally, an excessive number of female 
individuals and the use of inexperienced male geese can also lead 
to a decline in productivity (6).

Breeder age in poultry is an essential factor affecting egg 
production and fertility. Using very young or old individuals 
negatively impacts fertility rates and egg yield. Selecting healthy 
and reproductively active individuals within the optimal production 
age is crucial for sustainable production success (9). Nutrition of 
breeding geese directly influences reproductive performance and 
health, with deficiencies in energy, protein, calcium, and vitamins 
adversely affecting egg production and fertility. A balanced feeding 
program appropriate to age, physiological condition, and season is 
essential for sustainable and efficient farming (10, 11).

Accurate adjustment of environmental parameters during 
the artificial incubation process is crucial for healthy embryo 
development and high hatchability rates. One of the most common 
errors encountered in this process is improperly regulating 
temperature and humidity levels. The optimal incubation 
temperature for goose eggs during development is 37.8°C, at which 
the best embryonic growth is achieved (16). The humidity inside 
the incubator is reported to need to be between 65-75% (8, 17, 
18, 19) and increased to 80% during the hatching period. An 80% 
humidity level during hatching helps the eggshell to crack. Relative 
humidity inside the machine, either too low or too high, negatively 
affects incubation outcomes. Environmental conditions outside 
these ranges can slow embryo development, cause deformities, 
and lead to embryonic mortality (20, 21, 22).

Failure to turn the eggs at regular intervals or insufficient 
turning frequency can cause the embryo to adhere to the 
membranes and eggshell surface, leading to circulatory disorders 
and hatching difficulties (8, 23). On the other hand, inadequate 
ventilation results in carbon dioxide accumulation and oxygen 
deficiency in the incubation environment, negatively affecting 
embryo development. Considering all these factors, careful control 
of fundamental environmental parameters such as temperature, 
humidity, turning, and ventilation in artificial incubation systems is 
essential to achieve a successful hatching (24). 

Unlike many commonly raised poultry species, goose eggs 
undergo cooling and spraying treatments during certain periods of 
the incubation process. The cooling and spraying procedures begin 
on the 5th day of incubation. Initially, the cooling is applied for 
about 5 minutes daily, but this duration gradually increases, and 
from the 15th day onward, it is applied for 30 to 35 minutes. If the 
cooling process is not performed adequately, hatchability rates can 
decrease by up to 20% (8).

Goose breeding in Türkiye has not yet reached the desired 
levels compared to leading countries worldwide. Although goose 
breeding is carried out in almost every province, its development 
has some obstacles. One of the most critical problems is that the 
goose meat market is limited only to the regions where production 
occurs and is not sufficiently promoted. Another issue is that goose 
breeding is mainly conducted in small, low-capacity family farms, 
and commercial enterprises are lacking. To establish commercial 
enterprises, there is a need for farms engaged in breeding stock 
production and incubation facilities that can increase the number 
of animals. The slaughtering conditions in small farms are 
inadequate. The slaughterhouse problem for small enterprises 
must be resolved. Additionally, large enterprises need support to 
establish incubation facilities, slaughterhouses, and cold storage 
warehouses (25).

Although Türkiye is among the countries with high potential for 
goose breeding, modern and commercial breeding has not yet 
been carried out. The production, primarily carried out in rural 
areas by local farmers using traditional methods, limits productivity 
and hinders sectoral development. Effective training programs 
for producers and increased government support are of great 
importance for the improvement and economic efficiency of goose 
breeding. Resolving the problems faced by breeders is necessary 
for the sustainability of the sector. Additionally, comprehensive 
and widespread training programs are essential to minimize errors 
during the breeding process.

One of the most critical factors affecting incubation performance 
is the accuracy of the procedures carried out before the incubation 
process begins. Mistakes at this stage can negatively impact 
embryonic development, reducing fertility rates and lowering 
hatchability. In particular, failure to collect fertile eggs under 
appropriate conditions and neglecting temperature, humidity, 
and hygiene requirements during transportation and storage 
increase embryo losses. Therefore, thoroughly implementing 
hygienic and technical measures to preserve egg quality before 
starting incubation procedures is a fundamental requirement for a 
successful incubation process (6, 8, 10).

Timely collection and proper storage of hatching eggs are 
critical for embryonic development and incubation success. 
Delayed collection increases the risk of contamination and 
microbial infection (12, 13, 14), while high temperatures and 
prolonged storage negatively affect embryo viability. Therefore, 
it is recommended that eggs be stored at 15–18°C with 55–65% 
relative humidity. The storage period should not exceed 7–10 days 
(6, 8).

Washing hatching eggs damages the protective cuticle layer on 
the eggshell surface, increasing the risk of microbial contamination 
and adversely affecting embryo health. Using chemical cleaning 
agents or hot water can increase shell permeability, creating an 
unsuitable gas exchange environment for the embryo (12, 15). 
Therefore, dirty eggs should be gently wiped or lightly cleaned 
with a dry cloth or soft brush. Eggs from breeder flocks should 
be collected several times a day. Infrequent egg collection can 
accelerate broodiness in females, reducing egg production and 
increasing the number of dirty and cracked eggs in the flock (13).

ERRORS MADE BEFORE INCUBATION PROCEDURES

CONCLUSION

ERRORS MADE DURING INCUBATION PROCEDURES
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