غني سازي دافني با روغن كبد ماهي رشد لارو تاسماهي ايراني را بهبود مي دهد.
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رشد لارو يكي از مراحل حساس سيكل توليد بسياري از ماهيان مي باشد .بعضي از غذاهاي زنده فاقد بعضي از مواد ضروري (مثل ليپيدها كه اسيدهاي چرب ضروري EFA   و انرژي را فراهم                         مي كنند)مي باشد،رجب محمد-نظري و همكاران او اويسي پور و عابديان كناري در مركز تكثير پرورش و بازسازي ذخاير آبزيان شهيد رجايي ساري –ايران نشان دادند كه غني سازي غذاي زنده (دافني)ميتواند مفيد باشد.تاسماهي ايراني يكي از گونه هاي مهم در برنامه بازسازي ذخاير درياي خزر در ايران مي باشد،دافني كه بعنوان يكي از غذاهاي آغازين در پرورش لارو خاوياري استفاده مي شود مقدار EFA  آن خيلي كم است.گزارش شده است كه تاسماهي سفيد به اسيد هاي چرب n-3  و 6n-  براي رشد احتياج دارد.بنابراين دافني براي استفاده در پرورش لارو براي بهبود تركيبات بدني ،احتياج به غني سازي دارد .لارو تاسماهي ايراني از مركز شهيد رجايي تامين گرديد،لارو تا رسيدن به وزن 6/61 ميلي گرم از نائوپليوس آرتميا تغذيه كرد سپس به داخل هر كدام از 12 حوضچه تعداد 150 لارو رها سازي شد(حجم حوضچه 15 ليتر و جريان آب 3 ليتر در دقيقه و اكسيژن 3/6 پي پي ام و حرارت آب 19 درجه بود) .

دافني ماگنا با اندازه 15/0  .  6/1 ميلي متر از استخرهاي خاكي تهيه و به وسيله محلول غني سازي آماده شده به وسيله روغن كبد ماهي ،غني سازي گرديد،تراكم دافني 000/10 در ليتر و درجه حرارت غني سازي 20 درجه و مدت غني سازي 3و6 و9 ساعت بود و لاروها تا حد اشباع تغذيه شدند.لارو در چهار گروه آزمايشي قرار گرفتند(هر كدام سه تكرار).

اول :بدون غني سازي                دوم:  3 ساعت غني سازي ،             سوم:  6 ساعت غني سازي                                         چهارم :9 ساعت غني سازي براي مطالعه رشد، 10 لارو از هر تراكم در روزهاي 3-5-12-14 آزمايش نمونه برداري و در روز 14 لاروها در معرض استرس PH  .11 و 5/4 بمدت 30 دقيقه و شوري 25 در هزار بمدت 15 دقيقه قرار گرفتند.

لاروهاي تغذيه كرده از دافني شده بمدت 3و6 و9 ساعت بصورت معني داري رشد بهتري داشتند.مقدار HUFA موجود در لارو تغذيه كرده از دافني غني شده با افزايش مدت غني سازي افزايش يافت و بالاترين مقاومت به PH پايين در لاروهاي تغذيه كرده از غني سازي 9 ساعته بود. در آزمايش استرس شوري تفاوت معني داري ديده شد. اين مطالعات نشان داد كه تغذيه لارو تاسماهي ايراني بوسيله غذاي زنده با مقادير بالاي n-3  HUFA مقاومت آنها را به استرس ناشي از PH  افزايش مي دهد. ارتباط بين لارو تغذيه كرده از آرتمياي غني سازي شده بوسيله HUFA با مقاومت عليه استرس محيطي در گونه هاي ديگر ماهيان گزارش شده است(Dhert   و همكاران 1990 ، AKO و همكاران 1994) .مقدار اين اسيدهاي چرب با توجه به غني سازي افزايش يافت كه نشان دهنده اهميت اسيد هاي چرب در افزايش مقاومت لارو به استرس محيطي است. 
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Introduction

Successful of rearing larval fish is the most criticial stage in the production cycle for many species. The primary problem in rearing larval fish is due to food supply. Dietary lipids play an important role in fish nutrition for provision of both essential fatty acids (EFA) and energy. Live foods that are commonly used for first feeding of larvae, such as Rotifer and Artemia are naturally low in EFA, therefore enrichment of live foods with lipids rich in EFA prior to feeding is necessary (Sargent et al., 1999). Persian sturgeon (Acipenser persicus) is regarded as one of the most important fishes in enhancement programs of the Caspian sea resources in Iran. Daphnia sp, however poor in EFA, is one of the important starter live foods in sturgeon larviculture in order to Caspian sea recruitment plan. It has been suggested that white sturgeon may require both n-3 and n-6 fatty acids based on growth and the 20:3n-9/20:4n-6 and 20:3n-9/22:6n-3 ratio in liver phospholipids (Webster and Lim, 2002). Therefore, Daphnia as a live food is needed to be improved due to sturgeon requirement for EFA. Some researchers have significantly enhanced higher EFA level in Daphnia sp (Von Elert, 2002) and no study exists for effect of enriched Daphnia on Persian sturgeon larvae.
Material and methods

Persian sturgeon larvae (12dph) were obtained from Shahid Rajaee sturgeon hatchery center in Sari, Iran. The larvae were fed with Artemia nauplii (Instar 1) for two days before collection. Larvae were randomly allocated in to 12 × 15 l white elliptic fiberglass tank. Each tank was stocked with 150 larvae (10 larvae l-1) with 61.6mg in initial wet weight. Each tank was supplied with water via 1 inch PVC pipe at flow rate of 3 l min-1. Water quality was; pH was =7.8, dissolved-oxygen (DO) = 6.3ppm. Temperature = 19 ± 1°C. Daphnia magna used for this study, were obtained from pond in Rajaee center, and used for enriching with mean size 1.6 ± 0.15mm in length. Enrichment solution was prepared with Cod liver oil (Seven seas), polysurbate (Tween 80, Merck) and fresh water according to Ako et al. (1994). The density of  D.magna was found to be 10,000 Daphnia l-1. D.magna were enriched at temperature of 20°C according to Von Elert (2002) in three different times that were 3, 6 and 9hrs. Larvae were fed ad libitum with four groups of Daphnia were non enriched Daphnia (control) and enriched Daphnia in three different times (3, 6 and 9hrs) with three replicate in each treatment. In order to study growth status, biometery of 10 larvae in each replicate were done on  3th , 5th, 12th and 14th  days. Also during the rearing period, all dead larvae gathered daily to calculate the survival. After 14 days period of larvae rearing, resistance of larvae to pH stress, 4.5 (1N NaOH) and 11  (0.1N HCL) for 30 min. and salinity stress ( 25gL ˉ¹) for 15 min. were determined. To analyze statistical resultes, one-way ANOVA and LSD test was applied at reliability level of 5% by using SPSS software (release 12.0).
Results
Te resultes showed that After enrichment of Daphnia with Cod liver oil  in 3, 6 and 9hrs, EPA increased significantly which were 0.163, 0.425 and 0.685mg gˉ¹DW of  Daphnia, but DHA was only detected in in 6-hours enriched Daphnia. HUFA content in larvae fed enriched Daphnia was improved with increment of the enrichment times and was highest in fourth treatment ( 2.388mg gˉ¹ DW). Persian sturgeon growth were shown in (Table І).
Table І: Average growth and survival of Persian sturgeon larvae fed different foods1

	Survival Rate (%)a
	Final total length(mm)
	 Initial total length(mm)a
	SGR
	WG (%)
	WG (g)
	Daphnia enrichment times
	

	99.75±0.31
	31.76±  0.38a
	22.8± 0.1
	9.27± 0.08a  
	233.9 ± 3.8a
	144.1 ± 2.4a
	Non 
	

	99.82±0.53
	34.18±0.34b
	22.2±0.2
	9.91± 0.18 b 
	263.1± 9b
	162.1±  5.5b
	3 Hours
	

	99.78±0.48
	36.13±0.16c
	22.05±0.5
	10.15 ± 0.07b
	274.5 ± 3.8b
	169.1 ±2.4b
	6 Hours
	

	99.88±0.75  
	36.16±0.31c
	22.2±0.4
	10.26 ±0.03b
	279.9 ± 1.9b
	172.4 ±1.2b
	9 hours
	


1Mean ( S.D. of three replicates. Numbers within the same row with different superscripts are significantly different (p<0.05)

Furthermore, The highest stress resistance to low pH was observed in those larvae which fed 9-hours enriched Daphnia (P< 0.05), and there was not any significant differences between 4th  and 3rd  treatments in low pH (P> 0.05). In addition, results of high pH condition showed that significant differences could be observed among the treatments  (P< 0.05).(Fig.1). results of salinity stress showed that there were not any significant differences among the treatments (P> 0.05), and survival rate was very low in all groups, (Fig.1).
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Fig.1: Average survival rate (%) of Persian sturgeon larvae in pH and salinity stress test

Discussion 

The EPA of Daphnia was increased with the increment of enrichment times. However, DHA was detected in third treatment of enriched Daphnia in 6 hours and not detected in 9 hours (Table 1). It maybe related to Daphnia ability to convert α-LA and DHA to EPA that was supported by Von Elert (2002). Von Elert (2002) suggested that additional EPA in food of Daphnia galeata only increased the Daphnia EPA content. He also indicated that EPA was not converted to other fatty acids but DHA and α-LA could be converted to EPA. It was shown that fatty acid composition of tissue lipids in the Adriatic sturgeon reflects dietary fatty acid composition (McKenzi et al.,1999). It was worth stated that both of EPA and DHA play a critical role in growth and evolution of fish larvae specially sea fishes (Dhert et al., 1990). We also observed similar trend in feeding of Persian sturgeon larvae with HUFA-enriched Daphnia resulted in growth improvement compared to non-enriched Daphina. The results of this study proved that feeding Persian sturgeon with live food containing high n-3 HUFA content increases larvae resistance in stress conditions, resulting from fluctuations of pH. Relationship between feeding of larvae by HUFA-enriched Artemia and enhancing resistance against environmental stress has been reported in other species of fishes (Dhert et al., 1990; Ako et al, 1994). Since content of all such acids were increased due to enrichment, it shows that fatty acid plays the main and most important role in resistance against stress.
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