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ABSTRACT 
 
 The female and male pre-spawning Persian sturgeon Acipenser persicus, were caught from the sea and held 
in pond in the S.R. fish propagation center. The state of maturation was test by egg sampling and determines pre 
condition. The proper brood fish with Germinal Vesicle (GV) in range of 4-11 were subjected to spawn by 
injections of gonadotropin releasing hormone (GRH). There was significantly difference between the 
frequencies of fish in two groups of different GV as individual characteristics (P < 0.05). The best GV were 6-8 
response for spawning. Up to 40 percent of fish caught at temperature lower than 15°C were not suitable and 
rejected for artificial spawning. Comparing the fish was subjected for spawning at two group of temperature 
(14- 16 and 17-19) the difference of two groups was significantly difference (P < 0.031). All brood fish 
produced mature gametes for artificial fertilization were sampled for age, body size, sperm motility, hatchery 
fecundity, oocyte diameter, fertilization rate and hatching rate. The females were estimated to be 15 and 25 
years old, respectively; The weight of spawned fish ranged from 18 to 38 kg and produced 14000 to 1570000 
ova. The mean diameters of fully grown oocytes 3 to 3.70 mm. The males ranged from 12 to 21 years in age and 
from 15 to 30 kg in weight. Their sperm exhibited 100% motility after adding fresh water for up to 5 min. 
Ovulated eggs were fertilized with milt pooled from 2-3 males. The eggs then were incubated in Yoshchinko  
jars by controlling the temperature and oxygen supply.  Fertilization rates were 45% to 96% and hatching rate 
20% to 92% of eggs.  
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Introduction 
 
 Persian sturgeon populations rapidly declined 
during the late 20th century therefore the government 
and scientist have commenced restoration efforts to 
save the species from extinction. Wild reproduction 
of Persian sturgeon is rare; therefore, human 
intervention is needed to ensure the survival of the 
species.  
 In fact, the route and the environmental 
characteristics of southern part of Caspian Sea River 
have been significantly altered. The resultant changes 
to the river in construction dams, reduced water flow 
rates and sediment loads. These alterations of the 
river have had a detrimental impact on a number of 
native fish species including Acipenser Persicus. The 
south part rivers of Caspian Sea was suitable 
spawning habitat for Acipenser sturgeons, although 
no conclusive evidence has been found that spawning 
is occurring in all of them. Due to unsuitable 
condition of the river, spawning in the river will give 
little success of restocking of Acipenser persicus 
therefore pond water management that is a complex 

interaction of biological, chemical and physical 
parameters with the primary goal of providing the 
most suitable environment for the growth of the 
primary culture is practice for fingerling culture 
[13,14]. 
 Although efforts are being implemented to 
ensure the survival of this species, the rarity of self-
sustaining populations of Acipenser sturgeons 
ensures that it will remain protected, and artificial 
reproduction will be continue for many decades. The 
fishery concluded that hatchery-based reproduction 
efforts should be practice with study of changes and 
population structure of fish. In the present study to 
better understand Acipenser sturgeon reproduction 
condition, the effluence of environmental factors as 
well as individual condition were determined. 
 
 
Materials and methods 
 
 Acipenser persicus samples were collected with 
the aid of gill net  operating in the coastal areas of 
the South middle Caspian Sea during the fishing 
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season of this species from February through March 
2004-2006. 
 Their early migration from the sea may end up 
with immature germination. Those fish at status of 
incomplete stage of maturity are used for artificial 
spawning. Gonad maturity was detected by taking 
sample, using a plastic cylindrical probe. The degree 
of migration of germinal vesicle expressed by 
polarization index (PI). PI is the ratio of distance 
between germinal vesicle and the animal pole to the 
diameter of the oocyte, egg envelope excluded 
(Kazanskii et all. 1978). The proper brood fish with 
GV in range of 4-11 (>6, 6-8, <8) were subjected to 
spawn by injections of gonadotropin releasing 
hormone (GRH). The sea water temperature was 
fluctuating in winter 4-14 and spring in range of 13-
20 °C. Samples were transported to the Fish 
Hatchery restocking fish farm at the S.R. 
Semeskandae, Sari. All of spawner fish were 
subsequently kept at out-door circular concrete at a 
density up to 10 kg/m3. 
 Total length (cm) and weight (g) of all samples 
were measured prior to dissection. The number of 
females was 54 and the number of males used for 
fertilization procedures was approximately 20. 
Eighteen spawning group were performed. The 
females received an injection of a crude preparation 
of dried sturgeons pituitary at a dose of 3.5mg.kg.-1 
body weight (BW). Pituitaries were administered in a 
vehicle of 0.7% saline. All injections were applied 
intraperitoneally at a volume of 0.5ml.kg-1 BW. In 
order to ensure adequate sperm production, all males 
received a single injection of dried sturgeon’s 
pituitary administered in saline at a dose of 3mg.kg-1 
BW. Stripping of females was conducted on the 
second day after injection. Milt was obtained from 
the testes of 3 males for each female. After 
fertilization, eggs were placed into Yoshjinko for 
incubation at 11±1 °C.  
 
Statistical analyses: 
 
 All data were pooled together within groups and 
the difference was tested by One-way ANOVA. To 
determine correlation between fish length and 
fecoundity, Pearson’s correlation was performed. All 
statistical analyses were performed with SPSS 18 for 
windows where significance level was set at 0.05. 
 
Results and  Discussion 
 
 Over the breeding seasons, during the time of 
24-Feb to 4- April, about 20-40 percent of female 
were not at proper range of GV and rejected for 
propagation (Fig 1). In 18 trials selected for 
spawning, the mean percentage were 75 percent have 
responded to hormonal treatment (Fig 1). The mean 
response percentage were higher for those groups 
treated in the water temperature higher than 17 °C. 
As it is illustrated from the figure by the passing time 

the number of fish rejected for artificial insemination 
reduced and the fish caught after middle of march 
were  more ready for hormonal treatment. 
 Among those fish selected for hormonal 
treatment there were difference between three groups 
in spawning success and the difference were 
significant (P<0.00). The best result of GV position 
were in the range of 7-8. Based on an average data 
from the eighteen trials during breeding seasons, the 
temperature was significantly difference between 
spawned and those did not spawned after hormonal 
treatment P<0.031). The mean spawning frequency 
was higher for the temperature higher than 18 °C 
than for lower or upper range than 20 °C.There was 
highly but negative correlation between temperature 
and the time of ovulation (R=-0.48). It means by 
increasing temperature the waiting time for ovulation 
decrease.  The range for ovulation was between 20 h 
to 33h. Within this range, there was not significantly 
difference between the quality of eggs in respect of 
hatching and fertilization rate (P>0.988). 
 There was not significantly difference between 
weight of three group of spawner (no selected for 
hormonal treatment, spawned and did not spawned; 
P>0.946), and not between length of three group 
(P>0.949). To study more individual characteristics 
the weight of ovary, number of eggs per gram and 
diameter of eggs, and absolute fecundity were scored 
and compared between groups. The average weight 
of eggs for spawned fish was 3.9 kg and not 
significantly different (P>0.392) with those of no 
spawned fish, although the weight of eggs was 
greater in spawned fish. Number of eggs per gram 
was 50± 7.2 There was not significant different 
between the fish selected for hormonal treatment and 
those rejected (P>0.564)  due to PI impropriety, 
diameter of eggs was 3.5± 0.6 and not significantly 
different between two groups (P>0.564). Number of 
eggs by body weight of female in average for 
spawned fish was 8500 and 8150 for rejected fish. 
The difference between two groups was not 
significant (P> 0.691). The average fertilization rate 
for all spawning season time was 75 percent. And 
hatching rate in average 61 percent. The highest 
fertilization rate up to 96 percent indicating high 
quality of eggs of Acipenser persicus catching from 
the sea.  
 
Discussion: 
 
 One of the basic goals of fisheries management 
is to conserve sufficient reproductive potential of a 
stock to allow for sustainable exploitation. To 
approach this, increasing attention has been directed 
towards the real capacity of a population to produce 
viable eggs and larvae. Production viable eggs and 
larvae is extremely important for stock viability and 
recovery. Egg production of Acipenser persicus is 
severely influenced by ambient environmental 
conditions and individual condition that up to now 
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the exact effects of which are still not quantified. In 
study of reproductive potential, growth, condition, 
maturation rates, sex ratios, relative fecundity 
should be consider. Different factors measures have 
been compared for their suitability as indicators of 
reproductive potential. Special emphasis has been 
given to the role of stage of eggs development at the 
time of catching the fish from the sea. Actually, 
reproduction is a physiological function vital for 
survival of the species, that several factor are 
important in successful reproduction; maturation of 
gametes, fertilization of gametes, development of 
(zygote, embryo, larva) and finally survival of 
juveniles that is coordination and synchronization 
with and by environmental factors. The endogenous 
rhythm of fish reproduction is synchronized by 
environmental cues. Obviously the environmental 
should be at optimum condition that the new larvae 
hatched have the chance for survival and growth. 
 In the present study it was shown that the 
temperature had significant effect in maturation of 
gamete especially at GV position and final stage of 
ovulation. The low temperature did not support the 
GV migration and even using hormonal treatment, 
the quality of eggs did not allow for successful 
fertilization.  The environmental impact on the 
endocrinological regulation of reproduction is 
obviously very complex; the combined effects of 
photoperiod and water temperature vary not only 
between species but also during the 
gametogenesis[2]. Both GtH secretion and the 
responsiveness of target organs to hormonal 
stimulation [15] are under affect of environmental 
factor such as temperature. There are positive 
correlation between optimal conditions for feeding 
and for the development of eggs and larvae. [13]. 
Fat content or its ratio, as well as temperature in 
particular, [6], is a governing factor of gonadal 
growth, fecundity and egg size [11]. Fecundity, egg 
size, quality and viability have been observed to be 
related to fish growth, condition and fat content in 
roach, as the oocytes can be resorbed (atresia), if the 
nutritional status deteriorates [1]. 
 In the present study we found by increasing 
temperature significantly fertilization rate decreased. 
Water temperature has a very marked effect on the 
physiological and biochemical processes in fish, and 

a raised temperature regime has complex effects on 
fish reproductive, nerve and endocrine systems. 
Effects of cooling water discharge on gametogenesis 
have been observed in cyprinids [9], percids [3]. 
Effects of temperature and floating materials on 
breeding by the paradise fish (Macropodus 
opercularis) in the non-reproductive season were 
investigated by [5]. This experiment was conducted 
to examine paradise fish breeding in winter, a non-
reproductive season, using different treatments of 
water temperatures (23, 27, and 31 °C) and floating 
materials (floating ferns, green Styrofoam pieces, 
and no floating material). In short, the paradise fish 
can breed at appropriate temperatures, such as 27 
°C, in winter, normally a non-reproductive season, 
and artificial floating materials are conducive to 
successful reproduction. This experiment is in 
agreement with our results showed that in Paradise 
fish such as sturgeon, the effect of temperature is 
very important and provoke successful reproduction. 
In natural condition in Caspian Sea when the 
temperature increase up to 18 °C , based on our 
investigation that is around middle of march,  the 
GV, position is 6-8 that is the best time for 
hormonal treatment and artificial spawning. The 
adaptive significance of this timing is obvious 
because of the paramount importance of optimal 
environmental conditions for survival of the 
progeny. Water temperatures affect the reproductive 
process in a number of ways, and may also have 
adverse effects. Because of the deleterious effects on 
fish reproduction caused by the water temperature 
anomalies of cooling water discharges, or as may be 
expected in the future by sudden drastic climatic 
changes. In middle of march there are less 
fluctuation of temperature that is superior time for 
sturgeon fish propagation 
 In hatchery condition also the temperature and 
its stability is very important.  As on our result, at 
the same GV position the lower or upper 
temperature than 18-20 °C significantly decreased 
ovulation rate as well as fertilization rate. Decrease 
or increase may induce stress in fish during 
spawning time. The fish spawning success 
possibilities under strong anthropogenic stress differ 
between species, 
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Fig. 1: The percent of maturation in a period of time from 24-Feb to 04-Appril. Black part of the figure illustrate 

the fish had no responses to hormone and spotted section of figure shows the hormone had effect in 
ovulation and hatching the eggs. Space denoted by line indicate no selected fish for hormonal injection. 

 
which influences their ovulation and survival. 
Stressors affect fish reproduction in a variety of 
ways depending on the nature and severity of the 
stressor. Also stress can affect reproduction in 
various ways, depending on when in the life cycle it 
is experienced and the severity and duration of the 
stressor. It can accelerate ovulation or inhibit 
reproduction. Constraints involving mate choice can 
also result in greater number of gametes to 
compensate for poor-quality of gametes [4]. 
 Although in the present study, we did not 
measured the effect of stress on ovulation and 
fertilization rate, but decreasing temperature may 
regard as inducing stress and there are many study 
in fish shows the effect of stress in artificial 
reproduction. Stress affects the timing of events 
associated with reproduction. One can think of this 
as the reproductive clock of fish. Stress also affects 
the quality of the reproductive effort. The effects of 
a stressor depends on when during reproductive 
development and maturation the stressor is applied 
and its duration and severity [10]. Gamete quality 
and quantity depends on trophic conditions and 
stress. Nutrition is highly important in determining 
reproductive performance in fish. Improved 
nutrition is associated with both egg and sperm 
quality and fecundity in fish under culture. Lipid 
and fatty acid composition of diets appear 
particularly important [7]. 
 In study of individual characteristics it is proved 
that variation between the individuals within the 
population of Caspian Sea fish exists [16]. In doing 
so, the variation in spawning production between 
individual females as a source of variation to 
recruitment magnitude and fluctuation can be 
identify. In this respect, female traits and 
environmental conditions females encounter which 

may influence the number or quality of their eggs 
and larvae via a maternal effect. The efficiency of 
Acipenser persicus fry production via artificial 
reproduction can be low due to reduced fertilization 
percentage. The low mean fertilization percentage of 
eggs after pituitary injection has variable fertility 
among females. Individuals in a wide range of 
animal taxa vary consistently in their behavioral, 
physiological and neurological reactions to different 
environments or stimuli, such as novel 
environments, stressors, predators, mates and group 
members [12]. 
 In the present study we investigate other 
parameter such as PH of water as on of 
environmental factor or behavior of individual of 
fish after injection in the pond, chasing, charging; 
and restrained, aggression: zigzag swimming etc, 
but these factors had minor effect in ovulation of 
spawner and not any markedly difference between 
the three group of fish studied by us. 
 
Conclusion: 
 
 The temperature is the main factor stimulates 
the final ripening and spawning of Acipenser 
persicus. The temperature provokes germinal vesicle 
brake down. The Polarization Index was determined 
to be at a range of 6-8. The temperature for 
propagation in order to obtained the best eggs 
quality was 18±2 ºC.  
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