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Abstract: as a new breed of freshwater culture in China, Murray cod (Macculochella peelii) has
attracted much attention. In order to improve the culture benefit, This Article is concentrated on the
artificial breeding and fry rearing techniques of Murray cod, including the selection and culture of
parent fish, artificial inducing, insemination, hatching, the feeding start time for the fry, food
switching, domestication and fish seed culture. This is a reference for the majority of breeding
workers.

Murray cod is endemic to the Murray-Darling River System, and it tops the four economic fishes
in Australia and it is one of the largest freshwater fish in the world. The meat of Macculochella peelii
is tender, delicious and thick, and there are few fish bones between muscles. It also contains 4 kinds
of amino acids, EPA, DHA and other nutrients. It is high in protein and low in fat, so it is popular
among the people. However, due to overfishing, environmental pollution and destruction of spawning
grounds, its resource is decreasing day by day. Australia calls it the national treasure fish.
Macculochella peelii has the characteristics of fast growth, strong adaptability to environment, high
fecundity and survival rate, great disease-resistant ability, easy domestication and high conversion
rate of artificial compound feed, so it is suitable for intensive culture in different culture areas [1]. In
1999, it was first introduced to Taiwan from Australia, and in 2001, it was introduced to the mainland
of China [2]. At present, as a new breed of freshwater culture in China, the fish has attracted much
attention and has great prospects for development. There are many related researches on
Macculochella peelii[3-9]. This paper mainly introduces the industrialized artificial breeding
technology of Macculochella peelii in China.

1. Artificial breeding
1.1 Selection and culture of parent fish

The sexual maturity time of Macculochella peelii is 3-5 years old, and generally, more than 70% of
the 4-year-old fishes are mature, the spawning is one batch a year, and the suitable water temperature
is 16-20°C. Through the study, we found that under the same conditions, the breeding effect of the
parent fish over the age of 6 was better than that of the parent fish at the younger age. We should
choose the healthy fish without disease or injury and the body color should be normal. The weight of
male is 4~10kg, the weight of female is 5~10 kg, and the ratio of male to female is 1~2:1. The
selection of parent fish usually starts in autumn, and it needs about half a year of artificial intensive
culture. We need to provide sufficient high protein feed, adjust the fat ratio, add vitamin C, vitamin E,
n-3 HUFA and liver-protection products. The nutritional requirements of the parent fish vary with the
water temperature. In autumn (September to November), when the water temperature is suitable, the
protein required for nutrition is =45% and the fat required for nutrition is = 15%; in winter
(December to February), when the water temperature is lower than 13°C, the nutrition demand is high
protein and low fat, and the proportion of fat is reduced. In spring (March to May), the water
temperature is suitable, and the nutrition demand is maintained by low protein and low fat. There is a
certain relationship between gonad development and water temperature (Fig. 1) [10].
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Fig. 1. The relationship between gonad development and water temperature

In autumn (September to November), the water temperature is suitable, the gonad is in the II stage,
and the gonad can develop to the III stage only after low temperature stimulation. Under 13~18 °C, it
is in stage IV, and after the water temperature reaches 20°C for one week, it can be in the V stage. At
this time, the abdomen of the parent fish expands, and the female’s genital pore is dark red or purple.
We use a glass tube with a diameter of 4mm to export the egg for microscopical examination, and it
can be found that the egg is an amber and translucent ball, with a diameter of about 3 mm. From the
head to the tail, we push the abdomen of the male fish, and we can squeeze out the semen. After it is
diluted by normal saline, we carry out microscopic examination to check the sperm density and
viscosity, then we choose the male with good sperm quality as the parent sample. After stress
operation such as fishing, the gonad development of the sexually mature parent fish will go through
the process of degeneration and absorption, and the ovary contains yolk and primary oocyte, so it is
not suitable to carry out fishing before artificial inducing [11].

1.2 Artificial inducing

In the process of artificial inducing, the most commonly used Pitocin is HCG or CPG, and the
normal saline is prepared on site and then used on site. Use normal saline to dissolve the drug, and the
dosage for each tail is not more than 5 ml, and then inject HCG 900-1000 1U per kg or HCG200
IU+CPG 5mg per kg into to female fish, while for male fish, the dosage is halved. Before catching the
parent fish, we first use eugenol 10ml/m3 to anesthetize it, and then catch the fish, and then finish the
injection within one hour. The injection position is the base of ventral fin or the base of pectoral fin.
After injection, in order to prevent them from chasing and biting, we must put them in the birth pond
alone. When the water temperature is 20~21°C[12], we inject HCG 1000 IU per kg. After 46~48
hours, they begin to ovulate. 2~3 hours after ovulation, we extrude the eggs and inseminate them, and
the hatchability is 85.5%~90%; after 45~46 hours, we extrude the eggs and inseminate them, the
hatchability is 70%~89%. The meiosis of different fish eggs is different. Within one hour after
ovulation, the eggs may not reach the meiosis stage, and after three hours, the eggs may have passed
the meiosis stage, which will greatly reduce the hatchability.
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1.3 Insemination and hatching

Before spawning of fish, we use eugenol to immerse the parent fish to anesthetize it ™, then catch it, clean
it with water, and use towel to dry the water on the body surface. In order to prevent the parent fish
body surface from being injured during egg squeezing, please use plastic wrap to wrap the abdomen
in front of the female’s genital pore, and let the abdomen face down and then put it into the spawning
rack (Fig. 2), and then squeeze the eggs from head to tail. The scales on the surface of the fish are thin
and soft, which are easy to fall off. In the process of egg squeezing, it is easy to cause damage on the
body surface or even death. We can disinfect the body surface with iodine solution and inject
Penicillin 10000 1U/kg. Note that in each operation, only 10000-15000 eggs can be squeezed. Taking
a 6.71 kg female as an example, there are still 103.8g mature eggs in the body, about 3824 eggs,
which will be naturally excreted to the outside of the body the next day.

Use a plastic basin with smooth surface to collect eggs. The plastic basin contains the mixed
solution of 500ml 0.9% normal saline and 500ml 5% glucose. Quickly rotate the basin to prevent eggs
from adhesion. At the same time, let the male’s abdomen be upward, use clean water to dry the body
surface water, squeeze and extract semen. After the semen is diluted by 5% glucose injection, put it in
the plastic basin to combine with the eggs, mix well and let the eggs inseminate. After 3-5 minutes,
use clear water to rinse the fertilized eggs for 3-4 times to remove mucus, and then put the fertilized
eggs are into a plastic basin with nylon gauze to let them adhere to the surface of the gauze. After
10-15 minutes, gently pick up the gauze and transfer it into the incubator for hanging and hatching.
The flow of water for hatching is 4~5 L/min. During hatching, we should check the hatching progress
of the eggs at any time. The normally developed eggs are in the shape of transparent pearls, in the
color of cream, while the undeveloped eggs are in the white and opaque color.

The incubation time of the fertilized eggs is closely related to the water temperature. The water
temperature is 19~21 °C, and the spots will appear on the fertilized eggs after 4-5 days. They start to
hatch on the 5th day (Fig. 3), most on the 7th day, and all on the 8th day. Before the fish emerge from
the membrane, use 100 ml/m3 formaldehyde to disinfect the fertilized eggs once a day to prevent
saprolegniasis and parasitic infection and improve the hatching rate.

2. Fingerling culture

Facilities and conditions for fingerling culture. In the fry stage, the Macculochella peelii likes
shade and is afraid of light. We use black fiberglass to block the light of the culture ponds. Among the
culture ponds of the industrialized circulating water culture system, there are round culture ponds, in
which the flow rate should not be too fast, so that we can observe the movement and development of
the fish, and it also facilitates the sewage discharge, which make the survival rate of the fry higher.
Each culture pond is an independent culture unit. Dozens of culture units are set up in parallel to
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facilitate our efficient management and operation for a single culture pond, realize the industrialized
management for fry culture, improve production efficiency and benefit, reduce the probability of
disease transmission and infection and improve the survival rate. The daily new water supply of the
water inlet and drainage treatment system accounts for 8% ~ 10% of the total water in the culture
pond, which helps to save 90% of the water consumption and greatly reduces the energy consumed by
temperature control by about 70%. Water quality conditions: water temperature is 18~21°C, pH is
7.5~8.5, dissolved oxygen content is above 6 mg/L, ammonia nitrogen (NH3-N) < 0.01 mg/L, nitrite
(NO2--N) < 0.1 mg/L, sulfide < 0.2 mg/ L [14]. The fry culture is phased. The specific process is as
follows.

2.1 The feeding start time for fry and the breeding

I 4 & ;
Fig 4. Yolk plug of Macculochella Fig 5. Inflatable swim bladder of Murray cod

As for the culture of 0~15-day-old fry, the fry hatched on March 26th were put into a circular
culture pond (2.0 mx0.6 mx0.4 m) , and the water level is 0.6~0.7 m. The stocking density of

Macculochella peelii is 23000~28000 fish/m. The fry hatched on March 26th, at the water
temperature of 19~20 °C, started to eat things on April 9th. There are four characteristics of the start
of eating, one is the disappearance of yolk sac, the second is the opening of mouth and the appearance
of yolk plug at anus (Fig 4), the third is that there is an obviously inflated swim bladder on the left side
of the fry (not obvious on the right side) (Fig 5), and the fourth is that the fry starts to move from
centralized distribution to scattered distribution. We can choose the animal feed, fairy shrimp, as the
initial feeding bait. The feeding amount is roughly the same as the weight of the fry. The feeding
frequency is 10~15 times a day. After the fry is put into the pond, increase the water temperature by
2~3 °C, which can quicken the start time of eating. The survival rate of the fry is more than 95%[15].
At the end of culture, the total length of larvae was 1.2~1.5 cm, and the weight was 0.2~0.5 g.

Transfer the 15~30-day old fry into a circular culture pond (diameter 1.0mxheight 1.0m). The
water level in the pond was controlled at 0.8 m. Feed the fry 10~14 times a day with the fairy shrimp,
and the feeding weight accounted for 45%~55% of the total fry weight. At the end of the culture, the
larvae were 1.5~1.9 cm in length and 0.8~1.4 g in weight.

2.2 The food switching and domestication of fry

We mainly feed the mixture of animal feed (fairy shrimp) and artificial compound feed (No.0 feed).
The stocking density of fry is 1~12 thousand/m. In the stage of the food switching and domestication
of fry, we mainly feed it with the fairy shrimp and domesticate it until the feed needed is mainly the
mixed feed, and the feeding frequency is 10~14 times a day. The mixed feed includes animal feed and
artificial compound feed. The protein content of artificial compound feed is 45%~55%, the fat
content is 15%~25%, the additive amount of mineral compound content is 8%~10%, and the additive
amount of vitamin content is 2%~5%. When we feed it with the mixed feed, according to the
proportion of 10%~20% of the original feeding amount, we, day by day, reduce the feeding amount of
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the animal feed to 0, while the feeding amount of the artificial compound feed is increased day by day,
and the final feeding amount accounts for 10%~20%; the original feeding amount of the animal feed
accounts for 45%~55% of the total weight of the fry, and the final feeding amount of the artificial
compound feed accounts for 4%~6% of the total weight of the fry[16]. In the process of
domestication, we should pay attention it that we should adjust the feeding quantity according to the
feeding condition of the fish species. At this stage, when the body length of the fry is 3cm, we need to
grade the fry according to its body length to prevent fish of different specifications from eating each
other, and at the same time, we need to eliminate the obviously weak and deformed young fish.
Before we grade it, let the young fish eat nothing for one day to reduce the stress response of young
fish.

2.3. Large-size fry breeding

This stage is mainly aimed at the 45~90-day old fry. Transfer the fry into a circular culture pond
(diameter 2.0mxheight 1.3m). The water level in the culture pond is controlled at 0.8~1.2m, and the
density of the fry put into the culture pond is 5000~7000 pieces/m. During this stage, completely feed
the artificial compound feed 10~12 times a day, and the daily feeding amount accounts for 3%~4% of
the total weight of the fry. After this stage, the size of the cultured fry reached 10~12 cm and the
weight are 30~40 g. In order to strengthen the body constitution of fry, improve the hypoxia tolerance
and the anti-stress ability, we should classify the fry according to body length, and eliminate the
obviously weak and deformed fry. The survival rate of fry at this stage reaches 90%.

2.4 Fingerling breeding

The breeding period of this stage is 40-60 days. Transfer the fry into a circular culture pond
(diameter 2.0mxheight 1.3m). The bottom of the pond is inclined to the center, and the slope is 3%. In
the center of the pond, there is a drain hole with a diameter of 15cm. The water level in the culture
pond is controlled at 1.1~1.3m, and the breeding density of the fry in the culture pond is 300-400
pieces/m. Completely feed the artificial compound feed 10~12 times a day, and the daily feeding
amount accounts for 3%~4% of the total weight of the fry. Every day, we need to drain the fry culture
pond, and the times of contamination drain are equal to the times of feeding. During the period when
the average body length of the fry is 10~15 cm, we need to grade the fry every 20 days, and then the
interval days of the fry grading gradually increase until the average body length of the fry reaches
15cm. Separate the fry of different specifications according to the different sizes of the sieve holes on
the fry-separating sieve. After 40-60 days of culture, we can get fish species with an average weight
of 70~100g, and then we can carry out large-scale industrial breeding of Macculochella peelii.
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