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Abstract: Acipenser persicus is the main fish, which are propagated for releasing and restocking their
fingerlings to Caspian Sea. Up to now, any kinds of formulated artificial feed were not used for larval rearing
of this type of fish in Iran. Feeding by Artemia cysts to young fish larvae is essential as first feeding in hatchery
operation of this fish but Artemia are poor in some essential fatty acid, 20:5n-3 (eicosapentaenoic acid; EPA)
and 22:6n-3 (docosahexaenoic acid; DHA). Therefore, the enrichment of artemia with emulsions of sturgeon oil
and vitamin C was practice to improve the quality of larvae. A group of larvae was reared by intact artemia+
copepod in order to evaluate the necessity of enrichments under natural rearing condition. The larvae of A.
Persicus feed with medicated nauplii were analyzed for fatty acid composition and compared with larvae feed
with intact artemia and intact + daphnia as two control. Higher levels of highly unsaturated fatty acid (HUFA)
was obtained in fish feed by enriched artemia and feed with natural food (daphnia) versus the group feed by
intact artemia. No significant difference was not obtained between the larvae feed with medicated nauplii and
intact + daphnia (P> 0.05). But, under natural and suitable condition the larvae will obtained their entire
necessary requirement in the pond, while there were significant difference between larvae feed with intact
artemia and two other treatments (P< 0.05). Therefore, the strategy of enrichment was not necessary for those
fish that are properly feed by natural food. But it is necessary for those fish which my not received their
essential food in natural condition or those fish which are sensitive and need to increase their resistance. 
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INTRODUCTION products are incorporated through the passive filtrate

The successful rearing of marine fish larvae is have been developed for this purpose. Among them,
partially dependent upon the proper availability of lipids, those based on lipid complexes [7], used in hatcheries
proteins, carbohydrates, vitamins and minerals via the worldwide. At present work, the sturgeon oil were used as
diet.  The  low  acceptance  of  formulated  diets by marine available and may be very similar to that is necessary for
fish larvae has been circumvented by using live preys [1], sturgeon larvae. At present time, there are considerable
essentially,  rotifers  and  the nauplial stages of the interest in developing reliable methods for rearing
crustacean Artemia.  However,  these  organisms  lack Acipenser persicus in captivity because they are hardy,
long   chain  polyunsaturated  fatty  acids which are adapted artificial foods. However in most fish of Caspian
essential for marine fish. Since  deficiencies  in  these Sea, they soon will be adapted with artificial feed [8].
lipids result in poor growth, low feed efficiency, anemia The successful artificial spawning [9] and larval
and high mortality [2]. Therefore, most of the studies on rearing of Acipenser persicus are practice in earthen pond
nutrition  of  marine  fish larvae focus their attention on systems from wild caught spawned eggs with the usage
the importance of essential fatty acids [3,4]. The dietary of at first step with Artemia and then wild zooplankton.
essential fatty acids (EFA) for marine fish are represented But there are several question that is it is necessary using
by the arachidonic (ARA, 20:4n-6), eicosapentaenoic supplementary feed such as probiotic and prebiotic [10]
(EPA, 20:5n-3) and docosahexaenoic acids (DHA, 22:6n-3) or we may use enrichment technique in natural rearing
[5]. In order to improve their nutritional value, live preys system of Acipenser persicus larvae for restocking
are submitted to enrichment procedures in which EFA-rich purpose or it is. 

behavior of the live preys [6]. A wide variety of products
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MATERIALS AND METHODS

At  the   present   work,   disinfections   of  artemia
cysts  with  liquid   bleach   and   decapsulation of
artemia  have  been  done  according  Van  Steppen
method  [11]. Newly hatched nauplii were used for
enrichment,   standard   method   for   enrichment of
nauplii with HUFA emulsion were used based on
description [12] method, with a brief change in procedure.
For preparing 100 ml emulsion, mixing properly of 2g
lisetine, 10 g oil of sturgeon gonad, 1g vitamin C and
adding the emulsion to 87 ml bidistiled salt water were
done. This solution was shaking for 20min, keeping in
refrigerator  and  mixing  it  for  10 min for two times with
20-min intervals. This result the droplets less than 5
micron.  Incubation  of  artemia for enrichment for 24h at
25°C. Preserve it in 4°C refrigerator. Feed the fish larvae
with medicated nauplii according to the dose requirement
usually use in farm. The larvae then reared with live feed
such as daphnia and rotifer up to one-gram weight. A
control croup was reared at the same condition without
enrichment treatment of artemia.

RESULTS

In Fig (1), the Average percentage weight of fatty
acid of saturated and unsaturated of fish were feed by
intact artemia are presented.

The Average percentage weight of fatty acid of
saturated and unsaturated of fish were feed by enriched
artemia are presented in Fig.2

In Fig (3), the Average percentage weight of fatty
acid of saturated and unsaturated of fish were feed by
natural food in pond are presented.

The  larvae  of  A. persicus  feed  with  medicated
nauplii   were   analyzed   for   fatty   acid   composition
and   compared   with   larvae   feed   with   intact  artemia
and   intact   +   daphnia   as   two    controller.   Higher
levels of  HUFA  was  obtained  in   fish   feed by
enriched  artemia and feed with natural food (daphnia)
versus the group feed by intact artemia. No significant
difference was obtained between the larvae feed with
medicated nauplii and intact + daphnia (P> 0.05),
indicating  under  natural  and  suitable  condition  the
larvae  will  obtain  their  entire  necessary  requirement  in
the pond, while there was significant difference between
larvae feed with intact artemia and the two other
treatments (P< 0.05).

Fig. 1: The  chromatogram illustration  of  fatty  acid  of
the fish feed by intact artemia.

Fig. 2: The  chromatogram illustration  of  fatty  acid  of
the fish feed by enriched artemia.

Fig. 3: The chromatogram illustration  of  fatty  acid  of
the fish feed by intact artemia.

DISCUSSION

Feeding by artemia cysts to young fish larvae is
essential as first feeding in hatchery operation of
Acipenser  persicus but artemia are poor in some essential
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fatty acid, 20:5n-3 (eicosapentaenoic acid; EPA) and 5. Sargent, J.R., D.R. Tocher and J.G. Bell, 2002. The
22:6n-3 (docosahexaenoic acid; DHA). lipids. In: Halver, J.E. Hardy,  R.W. (Eds.), Fish

Literature data suggest that lipid nutrition in first- Nutrition.  Academic   Press,   San   Diego,  (USA).
feeding marine fish should be optimized, in order to pp: 257.
improving fish food value [13], increase survival rate [14] 6. Léger,   P.,   D.A.   Bengtson,   K.L.   Simpson    and
and reduce abnormalities [15]. P. Sorgeloos, 1986. The use and nutritional value of

Taken together, this implies that the delivery of fatty Artemia as a food source. Oceanogr. Mar. Biol. Ann.
acid from intestinal fat digestion in Acipenser persicus, Rev., 24: 521-623. 
larvae may be insufficient to cover the metabolic demands 7. Villalta, M., A. Estévez, M.P. Bransden and J.G. Bell,
for energetic and synthetic purpose. A supply of HUFA 2005. The effect of graded concentrations of dietary
feeding should therefore be beneficial for survival and DHA on growth, survival and tissue fatty acid profile
growth. It is noteworthy that fish larvae in the river or fish of Senegal sole (Solea senegalensis) larvae during
pond consume such a significant higher supply of EPA the Artemia feeding period.  Aquac., 249: 353-365.
and DHA by their intake of natural food organism such as 8. Yousefian, M. and H. Mosavi, 2008. Spawning of
copepoda. Copepod nauplii are the best live prey for first South  Caspian  Kutum (Rutilus Frisii kutum) in
feeding  of  many  marine fish larvae. Copepods are most  migratory  river  of South Caspian Sea. Asian
nutritionally beneficial due to their naturally high  levels J. Animal and Veterinary Advances.
of the essential highly unsaturated fatty acid (HUFA), 9. Yousefian,  M.,  S.H.  Najafpour.  S.V.  Farabi  and
20:5n-3 (eicosapentaenoic acid; EPA) and 22:6n-3 G.D. Najafpour, 2010. Artificial spawning and early
(docosahexaenoic acid; DHA), which are predominantly development of Acipenser persicus. World J. Fish
in the form of phospholipids [14], Therefore, in the and Marine Sci., 2(3): 258-263. 
present experiment by rearing the larvae with cladocera, 10. Yousefian,  M.  and  M.  Sheikholeslami  Amiri,  2009.
after a short period of feeding by artemia, no difference A review  of  the  use  of  prebiotic  in  Aquaculture
were observed between larvae feed with enriched artemia for   fish    and    shrimp.     African    J.   Biotechnol.,
and control once. 8 (25): 7313-7318.

CONCLUSION Ecology of Artemia. In: Manual on the production

We concluded that the strategy of enrichment is not Sorgelos, P. (Eds). Fao Fisheries Technical Paper.
necessary for those fish that are properly feed by natural 361: 79-163.
food but it is necessary for those fish which my not 12. Agh, A. and P. Sorgeloos, 2005. Handbook of
received their essential food in natural condition or in protocols and guidelines for culture and enrichment
case of unbalanced feed and those fish which are of live food for use in larviculture. 1st regional
sensitive and need to increase their resistance. workshop  on  techniques  for enrichment of live
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