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      INDUCED BREEDING IN FISH  

             INTRODUCTION 
 

   Among the most significant advancements in the field of 

aquaculture during recent decades is the development of 

techniques to induce reproduction in fish. These techniques 

have allowed farmers to profitably breed and raise species 

that do not naturally reproduce in captivity, and to manipulate 

the timing of reproduction to suit production cycles. 

 Some species will not readily breed in captivity due to 

environmental or culture conditions that are different from 

those found in nature, such as water temperature or substrate 

type. These conditions may cause stress or may not provide 

the cues needed to complete the reproductive process. 

 Fish in captivity may not always reproduce at the most 

advantageous time, and alteration of the spawning cycle may 

be desirable. This allows a farmer to:  

1. obtain fish outside of the normal spawning season either to 

lengthen time for grow-out or to produce hybrids with other 

species;  

2. improve efficiency by getting fish to spawn on a 

predetermined date; and  

3. Maximize survival by fertilizing and incubating eggs under 

hatchery conditions. Where successful, techniques for altering 

the spawning cycle of fish have become a valuable tool. 



 Background: Reproduction in Nature 

 In fish, the reproductive process involves three basic steps: 

 1. maturation-the development of the gametes (eggs and 

sperm) to a point where fertilization can occur; 

 2. ovulation -the release of eggs from the ovary; and  

3. Spawning-the deposition of eggs and sperm so that they can 

unite. 

 In fish, as with all higher animals, hormones play a critical role 

in the reproductive process. Hormones are chemical 

messengers released into the blood by specific tissues, such as 

the pituitary gland. The hormones travel through the 

bloodstream to other tissues, which respond in a variety of 

ways. One response is to release another hormone, which 

elicits a response in yet another tissue. The primary tissues 

involved in this hormonal cascade are the hypothalamus, 

pituitary gland, and gonads. 

                                                                                   (Fig. 1). 

 

Fish have evolved to reproduce under environmental 

conditions that are favourable to the survival of the young. 

Long before spawning, seasonal cues begin the process of 

maturation. In many fish, this can take up to a year. When the 

gametes have matured, an environmental stimulus may signal 

the arrival of optimal conditions for the fry, triggering 

ovulation and spawning. Examples of environmental stimuli 

are changes in photoperiod, temperature, rainfall, and food 

availability. A variety of sensory receptors detect these cues, 



including the eye, pineal gland (an organ in the dorsal part of 

the forebrain that is sensitive to light), olfactory organs, taste 

buds, and thermo receptors.  

               The hypothalamus, located at the base of the brain, is 

sensitive to signals from sensory receptors and releases 

hormones in response to environmental cues. Principal among 

these hormones are gonadotropin releasing hormones 

(GnRH), which travel from the hypothalamus to the pituitary 

gland. The pituitary is responsible for a wide variety of 

functions, including growth and reproduction. Certain cells of 

the pituitary receive GnRH and release gonadotropic 

hormones into the bloodstream. The gonadotropic hormones 

travel to the gonads, which synthesize steroids responsible for 

final maturation of the gametes. Maturation of the egg is a 

long process that involves complex physiological and 

biochemical changes. One important step, vitellogenesis, is a 

process in which yolk proteins are produced in the liver, 

transported to the ovary, and stored in the egg, resulting in 

tremendous egg enlargement. The yolk is important as a 

source of nutrition for the developing embryo. Also critical are 

germinal vesicle migration and germinal vesicle breakdown 

(GVBD). Before it migrates, the germinal vesicle, or nucleus, is 

located at the  center of the egg in an arrested stage of 

development. At this stage, the egg is physiologically and 

genetically incapable of being fertilized, even though it has the 

outward appearance of a fully mature egg. When conditions 

are appropriate for final maturation, nuclear development 

resumes, and the germinal vesicle migrates to one side. 

Finally, the walls of the germinal vesicle break down, releasing 



the chromosomes into the cell. The maturity of eggs can be 

determined using biopsy techniques. Eggs are removed from 

the ovaries, cleared with a prepared solution, and viewed 

under a microscope. In mature eggs, the migration of the 

germinal vesicle to the side of the cell will be complete. 

                          After the egg has matured, a class of 

compounds called prostaglandins is synthesized. These 

stimulate ovulation, which is the rupture of the follicle cells 

that hold the egg. The egg is then released into the body 

cavity or ovarian lumen, where it may subsequently be 

released to the outside environment. Following ovulation, 

the viability of the eggs can decrease rapidly.  

                    Fish with gametes that have not yet been released 

by the gonads are called “green.” The term “ripe” is used to 

describe fish with gametes that have been released from the 

ovary into the ovarian lumen. Ripe fish can be stripped, green 

fish cannot. 

  

Inducing Reproduction 

          There are two main strategies used to induce 

reproduction. The first is to provide an environment similar to 

that in which spawning occurs naturally. Catfish, for example, 

like to spawn in enclosed spaces such as hollow logs. A farmer 

can simulate this by putting milk cans in a pond. The presence 

of vegetation and an increase in temperature will usually work 

for goldfish. Changing the photoperiod in a hatchery can 



accelerate or delay maturation and ovulation in many salmon 

and trout species.   

           The second strategy is to inject the fish with one or more 

naturally occurring reproductive hormones or their synthetic 

analogs. This is only effective in fish that are already in 

breeding condition and have mature eggs in which the 

germinal vesicle has migrated. Often the two strategies are 

used sequentially: the first to manipulate maturation, then the 

second to induce ovulation.  

           Numerous hormones have been used to induce 

reproduction. Two methods have emerged over the past few 

years that seem to offer the best chance for success at the 

least expense. They are injection of a GnRH analog with 

dopamine antagonist, and injection of gonadotropin. 

 

 

 GnRH Analog with Dopamine Antagonist 

 Luteinizing Hormone Releasing Hormone (LHRH) is the name 

of a mammalian hormone that has been employed 

successfully to induce the reproductive hormonal cascade. In 

recent years, synthetic analogues of LHRH, referred to as 

LHRHa, have been developed that are far more effective. 

Because they are purer and are not rapidly metabolized by 

fish, they remain active for longer periods. Under natural 

conditions, there is a feedback mechanism in the fish that 

limits the release of gonadotropin. This mechanism uses a 



chemical called dopamine, which inhibits the action of LHRH. 

When dopamine is present in the fish, even LHRHa will have 

only limited success. A dopamine antagonist is often used to 

limit the effects of dopamine. When LHRHa and a dopamine 

antagonist are used in conjunction, reproductive success  

dramatically  increases. 

 Gonadotropin 

Two types of gonadotropin extracts have been used to 

induce ovulation in fish: Human Chorionic Gonadotropin 

(HCG) and fish pituitary extract. Pituitary extracts are made 

by removing the pituitary from a fish and extracting the 

hormones, which may then be injected into another fish. 

Carp, catfish, salmon, and other fish have been used for this. 

HCG offers three major advantages over the pituitary extract:  

1) it is much less expensive, 

 2) it is more stable and thus has a longer shelf life, and  

3) it comes in a purified form.  

 


