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ABSTRACT

The present experiment was conducted to investigate the changes of body weight and egg weight in Shitou geese during
off-season breeding period, and compared with the productive data of Hy-line layers. A total of 364 male geese and 2000
female geese aged 2 years old were forced to molt. The changes of body weight, egg production and egg weight of the
geese were recorded from the moratorium in February to the end of December. It was found that the body weight of
female geese was significantly different in April and June (P < 0.05), but decreased slowly in the late period and the
difference was not significant (P > 0.05). The body weight of male geese fluctuated, and there was no linear downward
trend. Otherwise, the egg weight increased significantly from April to June, and then decreased slowly, showing wavy
changes. Meanwhile, there was a significant positive correlation between female geese body weight and egg weight
during breeding period (r = 0.584). In addition, the change rule of body weight and egg weight of Shitou goose is
opposite to that of chicken.
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INTRODUCTION

Shitou goose is one of the largest meat geese breeds
in the world. It has the characteristics of large body,
strong roughage tolerance, fast growth rate, strong stress
resistance, low feed consumption and good meat quality
(Lin et al., 2019). On the other hand, the Shitou goose is
easy to raise, high efficiency, simple production facilities
and low feeding cost, so it is suitable for farmers to raise
(Liu et al., 2014). Geese have obvious breeding and
production seasonality. Normal breeding geese enter the
breeding and laying period in September every year, stop
laying eggs at the end of May of the following year, enter
the closed period, and do not lay eggs in the hot season
from June to August (Shi et al., 2008). This obvious
seasonal reproduction has greatly reduced the supply of
meat geese in autumn and winter (Chen, 2014). It also
leads to great fluctuations in the price of goose seedlings
in summer and winter. With the progress of production
technology, a large number of breakthroughs have been
made in the research of off-season breeding technology
of geese, and production technology and practical
experience have been popularized. The goose industry in
China is developing rapidly, the scale of breeding is
getting larger and larger, and it is gradually developing in
the direction of scale and industrialization (Shi and Sun,
2011). However, the reproductive performance of Shitou

goose has always been at a low level, with low egg
production and low quality of goose seedlings, which
have seriously restricted the healthy development of
Shitou goose industrialization and are the problems faced
by breeding enterprises at present. Nevertheless, the
reproductive performance of Shitou goose has always
been at a low level, with low egg production and low
quality of goose seedlings, which have seriously
restricted the healthy development of Shitou goose
industrialization and are the problems faced by breeding
enterprises at present.

Body weight and egg weight are important
characteristics of poultry breeds (Yang, 2002). A study
carried by Lacin, et al., (2008) demonstrated that the
body weight of the first laying chicken directly affected
the egg weight and egg production, and there was a
positive correlation between egg weight and birth weight.
The lighter weight hens have late sexual maturity, lay
fewer eggs in the early period, and have a high mortality
rate. As far as breeding enterprises are concerned, within
a certain range, cultivating the uniformity of the chicken
flocks and appropriately increasing the average weight of
the flocks are of great help to increase the economic
benefits (Dai, 2004). As a large-scale breed at present, the
laying performance of Shitou goose has been at a low
level. At present, due to the lack of theoretical guidance
and the excessive pursuit of economic benefits, the
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production performance of Shitou goose has not been
significantly improved. Previous studies on Shitou geese
generally focused on fertilization rate, hatching rate
(Duan, et al., 2006), growth performance (Tang, et al.,
2011) and so on. However, few studies focused on the
changes of body weight and egg weight. It is still
unknown whether the changing law of chickens can be
applied to Shitou geese. Therefore, in this experiment, the
body weight and egg weight of Shitou geese in the whole
off-season breeding period were measured systematically,
and then compared with the reproductive performance of
Hy-line laying hens to explore the change law and
physiological mechanism of body weight and egg weight
of geese during off-season breeding, so as to provide
reference for the breeding and off-season production of
Shitou goose.

MATERIALS AND METHODS

Birds, Diets and Experimental Procedures: In total,
2,000 female and 364 male healthy geese with the age of
two-years-old were obtained from Guangdong Lixing
Agricultural Development Co., Ltd. The mating ratio of
male and female geese was 1:5.5, and all the geese mate
naturally in the water. The experimental period was from
April to December. All the geese were raised in a farm
with goose houses, land sports grounds and water baths.
The geese house adopted shed feeding, flat breeding and
semi-open breeding house. The two walls of the goose
house were equipped with fans to keep the goose house
ventilated and keep the water clean. Spray water on the
land sports ground and trees to cool down regularly every
afternoon to prevent the high temperature in summer
from causing fire and reduce the high temperature heat
stress response of geese in summer. Normal
immunization procedures were used during reproduction.
The laying period was mainly fed with full-price
compound feed provided by Guangdong Lixing
Agricultural Development Co., Ltd., supplemented by an
appropriate amount of green water plants, and added the
right amount of VE and glucose when the weather was
hot. Fed regularly and quantitatively, and the geese had
free access to food and water. The sunshine time of geese
during the non-parturition period was controlled at 18

hours per day. After stopping production, the molting was
carried out manually and the light time was adjusted. It
was necessary to deal with the nesting phenomenon of
geese in time and replenish nutrition.

Sampling and Measurements: During the experiment,
collect all the eggs and keep the eggshells clean. The
storage temperature of the egg breeding bank was
between 10 and 20 ℃. The breeding eggs were hatched
once a week. The determination of productive parameters
based on our previous studies (Liu et al., 2019; Liu et al.,
2020; Guo et al., 2020a; Guo et al., 2020b). Before
hatching, 35 breeding eggs were randomly selected from
the egg bank to be weighed and recorded. Every 2
months, 50 male and 50 female Shitou geese were
randomly selected and weighed and recorded. The
average body weight (kg), average egg weight (g), egg
production and the correlation coefficient between goose
weight and egg weight in each period were calculated.

Statistical Analysis: All data were compared by single
factor analysis of variance with SPSS19.0 software. The
monthly body weight of Shitou geese was compared by
LSD method, and the correlation between body weight,
egg production and egg weight were tested. P < 0.05 was
considered to be statistically significant.

RESULTS AND DISCUSSION

The average body weight of Shitou geese during
the breeding period were described in Table 1. In
February and June, the body weight of male and female
geese were significantly different from that of other
months (P < 0.05). The body weight of male geese
decreased significantly in April and October (P < 0.05),
which showed that the body weight fluctuated greatly
during the whole breeding period. The body weight of
female geese changed significantly in April and June (P <
0.05), which showed that the body weight of female
geese changed greatly before the beginning of parturition.
On the other hand, the body weight of female geese
decreased slowly from June to December and the
difference was not significant (P > 0.05).

Table 1. Analysis of body weight of Shitou geese.

Month Body weight
Male geese Female geese

2 8.78±1.01a 5.60±0.68b

4 7.90±0.81 6.91±0.58
6 8.41±0.72b 7.44±1.02a

8 8.10±0.59 6.98±0.67
10 7.75±0.96 6.69±0.75
12 7.98±0.80 6.51±0.92
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Different letters of shoulder marks in the same column indicate significant difference (P < 0.05). The same letter indicates that the
difference is not significant (P > 0.05).
As shown in table 2, there was a significant positive correlation between female goose body weight and egg weight (P < 0.05). As
shown in Fig. 1, the body weight and egg production of Shitou geese showed a downward trend from June to October. As can be seen
from Fig. 2, the body weight and egg weight of female geese decreased from April to December, and the egg weight showed a wavy
decline. Although both body weight and egg weight increased in the early period of egg laying (from April to June), they began to
decrease slowly in June. After October, this downward trend is obvious.

Table 2. Correlation between body weight and egg weight of Hy-line white laying hens and Shitou geese.

Female geese weight Female hens weight
Egg weight r=0.584* r=0.926**

The belt * indicates that the correlation is significant (P < 0.05), and the belt * indicates that the correlation is extremely
significant (P < 0.01).

Fig. 1 Changes of body weight and egg production in off-season breeding period of Shitou geese

Fig. 2 Changes of body weight and egg weight in off-season breeding season of female goose

The study of Han and Zhao (2008) shows that there
was a certain relationship between female goose weight
and egg weight, mainly because the body weight of

female geese affected the length of vertical and horizontal
diameter of eggs. It was consistent with the results of this
experiment. The geese in the period of stopping
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production and molting consumed less energy and only
needed to maintain the energy of daily activities. When
the feed intake is constant, the daily energy intake is
more than the energy needed to maintain the daily
activities of the body, so part of the nutrition is converted
into muscle and fat, resulting in female goose weight gain
(Shi et al., 2008). When a certain number of eggs were
laid, nesting behavior occurred in the geese (Jia et al.,
2011). With the reduction of daily behavior activities of
female geese during the nest period, including feeding
and egg laying behavior, the energy intake was lower
than the energy consumed, resulting in weight loss and
affecting the egg laying peak period of the whole goose
flock (Huang et al., 2008). After laying, the body load of
female geese increased, the physique was affected, and
some geese showed pathological changes, which affected
feeding, digestion and absorption, and affected body
weight and egg laying performance. In addition, there
were also many factors that affected the body weight of
geese during the breeding period, such as excessive
temperature caused a series of physiological adverse
reactions (Huang and Shi, 2008) and the decline of water
quality in the late period of reproduction had a direct
impact on the health of geese (Huang et al., 2010).

Since Hy-line laying hens are specialized laying
hens, there are many studies on the relationship between
laying and off-season breeding, so this experiment was
compared with Hy-line laying hens. In the study of Hy-
line laying hens by Terborgh and Duke University
(2006), the body weight and egg weight of molted laying
hens increased rapidly at the beginning of laying, and
then began to stabilize, compared with those before
forced molting, and there was a highly significant
positive correlation between hen weight and egg weight
(P < 0.01). This was contrary to the change law of geese
in this experiment. The hens weight increased with the
extension of the laying time, the growth rate was obvious
in the early period (from April to June), and slows down
from August to December, and the egg weight also
reflected this rule. It could be seen that the laying
mechanisms of the two were very different. At present,
the change mechanism of egg weight of goose could not
draw other conclusions, whether to increase the weight of
female geese to change the law of egg weight, needs to be
further explored. This experiment only analyzed the body
weight and egg weight of Shitou geese in four laying
periods during off-season breeding. There were many
factors affecting the body weight and egg weight of
Shitou geese, such as disease, water quality and so on
(Guo et al., 2012), which could not be taken into account.
Hence, the research on the law of body weight and egg
weight of Shitou goose needs continuous discussion and
practical analysis, so that the breeding law of Shitou
goose can be studied and analyzed more systematically
and scientifically.

Conclusion: In summary, the body weight and egg
weight of Shitou goose showed an overall downward
trend during the off-season breeding, and there was a
significant positive correlation between egg weight and
body weight of female geese. This characteristic was
opposite to that of chicken. The mechanism of egg weight
of lion-headed goose needs to be further studied.
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