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Abstract

Oreochromis niloticus frys were packed in polyethelene plastic bags 5 litre volume each at 4 densities 25, 50, 75 and 100 frys / package. The frys were three types A) Oreochromis niloticus, B) Androgen sex reversed and C) Genetic monosex, within each density. There were three sizes 200-300 mg, 500-800 mg and 900-1200 mg. The packaged frys were transported shaded from El-Behera to Alexandria about 60 km, then observed for the survival rate, nervous manifestation, biting dead frys and oxygen depletion from each package for four consecutive days. 
Oreochromis niloticus exhibited the highest percentages for gasping air and whirling movements than androgen sex reversed and the genetic monosex. On the contrary, androgen sex reversed exhibited the highest percentage of feeding activity and survival rates than others. The large size frys exhibited the highest percentages of gasping air; whirling movement and the lowest biting activity and survival rate. The smallest size exhibited the lowest nervous manifestation and the medium sized frys showed the highest biting rate and survival rate.

Higher densities induced highly significant air gasping and whirling movement and reduced biting activity and survival rate. Moreover, the nervous manifestation increased gradually as the storage period increased to reach the peak at 66 hr of storage then declined again, while, the biting activity showed high rate after 6 hour then declined at a lower level at 12 hours of storage then gradually increased till reach the peak at 66 hours then declined again. 

The survival rate declined during the first 24 hours of storage by 0.25 %, increased to 0.5% and 1% during the second day and third days of storage while during the 4th day reduced to 4% during first 6 hours and 6.5% during next 6 hours (84-90 hours of storage).

The oxygen levels were higher in both air and water of androgen sex reversed frys followed by genetic monosex frys then the Oreochromis niloticus.  Moreover, the oxygen levels lowered with increase fry size and density. The largest frys packages and higher densities ones had the lowest oxygen content in air and vice versa.
Introduction

Fish culture means raising of some economical fish species under non or less controlled condition, and this aimed to rase the fish biomass via some ecological, nutritional and reproduction approach. Over the last decade, finfish aquaculture production has more than doubled worldwide, and is projected to become an increasingly significant source of animal protein worldwide (FAO, 2000). 
In contrast to other major forms of livestock agriculture, there is a paucity of scientific information on the welfare of fish raised under intensive culturing conditions. Parallel to the rapid expansion of fish culture activities and intensification techniques the need for selected seed is essential and subsequently the need for fish transportation. Fish transportation is a common procedure in aquaculture and fisheries management. 
Transportation consists of several traumatic events (stressors): capture, loading, transport, unloading and stocking. Handling and transportation usually initiate more or less severe stress response in fish (Barton and Iwama, 1991 and Schreck et al. 1995)). Also, the release of stress-related cortisol in fish suppress the immunological capacity (Schreck et al., 1995 and Einarsdottir et al., 2000), and survival (Wendelaar Bonga, 1997 and Mommsen et al., 1999).
As fish perceived need for an assessment of the welfare status of intensively culturing (Spedding, 2000), the underlying basis of exactly how the concept of animal welfare relates to fish transportation has remained unclear and largely unexamined in the scientific literature. In the present study, the scientific evidence that may facilitate an understanding of how transportation and storage affects Oreochromis frys welfare was evaluated at different sizes and densities. 
Material and Methods
I. Preparation of fish seeds for experimentation:

Oreochromis niloticus frys were obtained by artificial propagation technique adapted by El-Telbany M.M. (2002), Oreochromis larvae were collected and stocked in concrete nursery ponds measuring 150 m3 in green houses until fingerlings stage in which 40% crude protein artificial feed was offered 3 times daily at a rate of 5% from the total live biomass and corrected weekly by sampling and weighing to the nearest gram. This work was done in a private fresh water fish hatchery in El-Behera province during the period from April to June 2004.

Fish frys were collected and acclimatized for few hours then packed in polyethelene plastic bags 5 litre volume at 4 densities 25, 50, 75 and 100 frys/package, the used polyethelene pakage were filled to one third of fresh examined water and the remainder two third was inflated with compressed oxygen then closed by using rubber band.
The packaged frys were transported shaded from El-Behera to Alexandria about 60 km the package were placed on tables covered by white sheets to facilitate observation of the frys behavior. The frys were kept under observation for four consecutive days to know the effect of transportation and storage time on the survival rate, nervous manifestation incidence represented by gasping air and whirling movement and normal activity represented by biting at the sediment in the package or dead frys and the survival rate and oxygen depletion from each package.

The frys were three types A) Oreochromis niloticus, B) Androgen sex reversed (Oreochromis niloticus reversed using 17 α Methyltestosterone at rate of 60 µg/gm feed for 24 days) and C) Genetic monosex (Crossbred between Oreochromis niloticus female and Oreochromis aureus males). Within each density there were three sizes 200-300 mg, 500-800 mg and 900-1200 mg and within each density there were three replicates.
Table (1) No. of Oreochromis species used at different sizes and densities
	Frys type                              
	size
	200-300 mg
	500-800 mg
	900-1200 mg

	Oreochromis niloticus
	25
	50
	75
	100
	25
	50
	75
	100
	25
	50
	75
	100

	Androgen sex-reversed 
	25
	50
	75
	100
	25
	50
	75
	100
	25
	50
	75
	100

	Genetic monosex
	25
	50
	75
	100
	25
	50
	75
	100
	25
	50
	75
	100


The observation was carried out each 6 hours with continuous light keeping by scanning observation for each package to know the percentage of frys within each package that show gasping air, whirling movement or biting at the sediment of package or died frys and the number of died frys either floating or at bottom of the package. At the end of the experiment each package was opened carefully to avoid escape of air from it and the probe of  Digital oxygen meter model 202 (Hach) introduced to estimate the level of O2 in the air then water to estimate the level of O2  in the water and the total survival fires were counted.

Data were analyzed by the general linear Model (GLM) procedure (SAS, 1996). Percentages were angularly transformed before being subjected to analysis. The least square means (LSM) +  Standard errors were calculated and tested for significance using "t" student test (Steel and Torrie, 1960).
Results and Discussion

The data presented in Table (2) showed that Oreochromis niloticus frys were more sensitive to storage in package for long time than if these frys treated with androgens (Androgen sex reversed) or genetic monosex as they exhibited the highest percentages for gasping air (26.67+2.25) followed by Androgen sex reversed (23.63+1.48) and the genetic monosex exhibited the lowest percentage (18.84+1.34). Not only gasping air but also whirling movement showed the highest percentages in the Oreochromis niloticus packages followed by Androgen sex reversed monosex and genetic monosex (10.58+3.72; 7.92+4.88 and 6.93+5.63, respectively). The normal activity of the frys in each package was evaluated by observing the biting activities of frys or feeding activities, the Androgen sex reversed frys exhibited the highest percentage of feeding activity (13.58+2.99) followed by pure frys (11.22+3.39) then genetic monosex frys (9.18+2.46). 

The survival rate of frys within the packages showed that androgen treatment improves there survival rate as it improves the normal behavior and reduce the nervous manifestation with survival rates reached up to (99.4+2.72) followed by genetic monosex (92.15+6.42) and the lowest survival rate was for the pure Oreochromis niloticus frys (88.67+5.46). this could be attributed to stress caused by loading and unloading which increased plasma cortisol (Barton and Zitzow, 1995 and Barton et al., 2003). The loading process elicited a greater stress response than transport itself. Previous studies have shown that the initial moments of the capture-loading process were the major effect of the stress response (Maule et al., 1989, Schreck et al., 1989, Weireich and Tomasso, 1991, Iversen et al., 1998, Sandodden et al., 2001 and Barton et al., 2003).
The fry size had a highly significant effect on the incidence of nervous manifestation, normal activities and survival rate. The large size frys (900-1200) showed the largest grasping air (29.93+2.16), and whirling movement (10.25+5.16) but the lowest biting activity (9.58+2.70) and survival rate (91.62+5.96), while the smallest size (200-300 mg) exhibited the lowest nervous manifestation as gasping air (14.84+1.51) and whirling movement (5.36+4.76). As for, the medium sized frys showed the highest biting rate (11.76+2.94) and survival rate (95.26+4.50).

The density of frys showed a highly significant effect on the incidence of nervous manifestation with highly significant percentage of gasping air (35.39+2.04) and the lowest percentage was at lowest density (11.60+1.62). Similarly the whirling movement increased at higher density and the lowest incidence was demonstrated with lower density (9.16+4.94 vs. 6.84+4.92). The normal activity or biting percentage and survival rate showed the reverse trend with the highest percentages at density of 25 frys (13.42+2.98) and 95.29+3.89) followed by 50, 75 frys and the lowest percentage was for density of 100 (9.01+2.79 and 93.33+5.86, respectively). Multiple stressors such as density, loading and unloading and transportation time are known to hinder basic fish performance e.g. immunological capacity (Maule et al., 1989, Schreck et al., 1995 and Einarsdóttir et al., 2000) water tolerance (Iversen et al., 1998) and survival (Barton and Iwama, 1991, Wendelaar Bonga, 1997 and Mommsen et al., 1999). Several mechanisms have been proposed to explain high mortalities at high densities such as deterioration of sediment conditions and water quality (Hutchings and Villarreal 1996). 

The storage of frys in the packages had a highly significant effect on the incidence of nervous manifestation (gasping air and whirling), normal activity (biting activity) and survival rate; where the gasping air increased gradually as the storage period increased to reach the peak at 66 hr of storage then declined again (Table 2), moreover, a similar trend was observed for whirling activity. The biting activity showed high rate during the 1st time of observation after 6 hour of storage (12.09+7.29) then declined at lower level at 12 hours of storage (5.87+2.06) then gradually increased till reach the peak at 66 hours (13.26+3.02) then declined again (Table 2). 
The survival rate declined as the storage time increased. The decreasing rate was with low percentage during the first 24 hours of storage (0.25 %), increased to 0.5% during the second 24 hours of storage and the percentage increased to 1% during the third day of storage while during the 4th day of storage the survival rate was reduced by nearly 4% during first 6 hours and 6.5% during last 6 hours (84-90 hours of storage).
The oxygen content in the packages air (Table 3) decreased to the lowest level in Oreochromis niloticus frys (16.83+3.74) and water (1.15+1.87), On the other hand, androgen treated monosex oxygen concentration in the packages air was 31.21+4.18 and in water was 5.13+1.58 and the genetic monosex packages were 30.14+3.27 and 3.36+0.93, respectively.

The oxygen consumption showed a reverse trend with the frys sizes. The increase in fry size was accompanied by decreasing in the oxygen content of air and water of the packages, where the largest frys packages had the lowest oxygen content in air and water (18.35+4.79 and 1.08+2.40, respectively) and the smallest frys had the highest content (32.47+4.49 and 5.07+1.70, respectively). Similar trend was observed for density where the oxygen content of air and water of package declined significantly with higher density 100 frys (23.58+4.61 and 2.52+2.06, respectively) than in low densities packages 25 frys (35.55+2.33 and 5.52+0.95, respectively).  Insufficient oxygen for aerobic cell metabolism resulted in lactate increases in blood (Iwama et al., 1989 and Olsen et al., 1995). Fluctuation in the oxygen level during transport resulted in inconsistency of the lactate levels. However, fasting of the fish (>3 days) prior to transport may have affected the “normal” plasma glucose and lactate levels in the fish (Martin et al., 2005) 
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Table (2): Effect of frys type, size and density on the incidence of gasping air, whirling movement, biting and survival rate. 
	Item
	Gasping air
	Whirling 
	Biting
	Survival rate

	Frys type
	
	
	
	

	Genetic monosex
	18.84+1.34c
	6.93+5.63b
	9.18+2.46c
	92.15+6.42b

	Oreochromis nilotus 
	26.67+2.25a
	10.58+3.72a
	11.22+3.39b
	88.67+5.46b

	Androgen sex reversed
	23.63+1.48b
	7.92+4.88b
	13.58+2.99a
	99.41+2.72a

	Size
	
	
	
	

	200-300 mg
	14.84+1.51c
	5.36+4.76c
	10.1+2.92b
	92.40+6.94b

	500-800 mg
	22.88+1.27b
	8.54+4.98b
	11.76+2.94a
	95.26+4.50a

	900-1200 mg
	29.93+2.16a
	10.25+5.16a
	9.58+2.70b
	91.62+5.96b

	Density
	
	
	
	

	25 fry/2litre
	11.60+1.62d
	6.84+4.92b
	13.42+2.98a
	95.29+3.89a

	50 fry/2litre
	17.58+1.34c
	7.64+4.91b
	11.27+2.68b
	94.24+5.28ab

	75 fry/2litre
	24.37+1.55b
	8.04+4.97ab
	9.49+2.84c
	92.08+7.33b

	100 fry/2litre
	35.39+2.04a
	9.16+4.94a
	9.01+2.79c
	93.33+5.86ab

	Storage time
	
	
	
	

	6 hr
	16.78+5.68cde
	0.61+0.35d
	12.09+7.29abc
	98.52+0.87a

	12 hr
	14.13+3.93de
	4.22+1.03c
	5.87+2.06d
	98.43+1.28a

	18 hr
	13.65+3.02e
	9.13+1.25b
	8.96+2.48c
	98.26+1.40a

	24 hr
	18.13+3.42bcde
	10.78+1.20ab
	11.74+2.33abc
	98.13+1.43a

	30 hr
	18.22+2.46bcde
	10.22+1.99ab
	11.30+2.34abc
	97.83+1.33a

	36 hr
	18.35+1.89bcde
	10.57+0.95ab
	11.52+2.02ab
	97.26+1.99a

	42 hr
	22.96+2.56abc
	11.35+1.46ab
	12.13+1.90abc
	96.43+2.11ab

	48 hr
	22.52+3.45abc
	11.48+1.02ab
	12.61+2.79ab
	95.87+2.03ab

	54 hr
	22.65+2.35abc
	11.13+1.94ab
	12.87+1.83ab
	94.26+2.75abc

	60 hr
	22.67+1.65abc
	11.09+1.46ab
	12.83+2.03ab
	92.78+3.52bcd

	66 hr
	28.13+2.26a
	13.39+1.57a
	13.04+1.41ab
	92.48+4.11bcd

	72 hr
	23.52+2.20abc
	10.09+1.51b
	13.26+3.02a
	91.43+3.16cd

	78 hr
	26.30+2.09ab
	4.22+0.59c
	9.70+3.74bc
	89.78+3.90d

	84 hr
	26.70+1.76ab
	3.57+1.14c
	4.26+1.71d
	85.78+6.87e

	90 hr
	24.70+2.44abc
	5.22+0.80c
	5.96+3.24d
	79.04+7.86f

	S.O.V.
	Gasping air
	Whirling 
	Biting
	Survival rate

	Frys type
	3899.22**
	343.82**
	492.27**
	3003.36**

	Size of fry
	6006.97**
	605.07**
	94.97*
	939.89**

	Density
	7069.45**
	23.67
	278.46**
	124.22*

	Storage time
	661.69**
	338.68**
	301.83**
	704.08**

	Experimental error
	153.92
	21.29
	24.39
	43.17


Means within the same column carry different superscripts are significantly differ.

** Highly significant difference at level P>0.01

* Significant difference at level p>0.05.

Table (3) Effect of frys species, size and density on the oxygen consumption from air and water of the storage page.

	Item
	No
	Air O2
	Water O2

	Frys type
	
	
	

	Genetic monosex
	12
	30.14+3.21a
	3.36+0.93b

	Oreochromis nilotus 
	12
	16.83+3.74b
	1.15+1.87c

	Androgen sex reversed
	12
	31.21+4.18a
	5.13+1.58a

	Size
	
	
	

	200-300 mg
	12
	32.74+4.49a
	5.07+1.70a

	500-800 mg
	12
	28.74+3.05a
	3.42+0.88b

	1000-1500 mg
	12
	18.35+4.79b
	1.08+2.40b

	Density
	
	
	

	25 fry
	9
	35.55+2.33a
	5.52+0.95a

	50 fry
	9
	28.08+4.94ab
	3.40+2.02b

	75 fry
	9
	24.63+5.93b
	2.45+2.42b

	100 fry
	9
	23.58+4.61b
	2.52+2.06b

	S.O.V.
	D.F.
	Mean square errors

	Frys type
	2
	484.37**
	15.99**

	Size
	2
	433.26**
	16.03**

	Density
	3
	165.22*
	10.936*

	Experimental  error
	28
	60.49
	2.83


Means within the same column carry different superscripts are significantly differ.

** Highly significant difference at level P>0.01

*   Significant difference at level p>0.05.
الأستجابات السلوكيه ومعدلات الحياه فى زريعه البلطى النيلى أثناء النقل 

أسامه السيد محروس ، محمد عبد البارى مندور، وسعيد محمد مرسى الليثى
قسم رعايه الحيوان و تنميه الثروه الحيوانيه – كليه الطب البيطرى – جامعه الأسكندريه
قسم الصحه و السلوكيات ورعايه الحيوان – كليه الطب البيطرى بمشتهر – جامعه الزقازيق
أجريت هذه الدراسه على زريعه بلطى نيلى من مفرخ اسماك مياه عذبه بمحافظه البحيره حيث تم تعبئه الزريعه فى أكياس بلاستيك سعه كل كيس منها 5 لتر حيث وضع بكل كيس 2 لتر ماء وترك الباقى للتهويه بمعدلات كثافه 25 ، 50 ، 75 و 100 زريعه للكيس0 وكانت الزريعه ثلاث أنواع بلطى نيلى ، وحيد جنس هرمونى ووحيد جنس وراثى وبداخل كل معدل كثافه ثلاث أحجام 200-300 مجم ، 500-800 مجم و 900-1200 مجم 0تم نقل الأكياس من البحيره الى الأسكندريه لمسافه 60 كم تقريبآ وتمت  مراقبه سلوكيات الزريعه لمده أربعه أيام والتى شملت نسبه استنشاق الهواء ، الحركات العصبيه وتناول ترسيبات فى ارضيه الكيس أو الزريعه الميته وكذلك معدلات الحياه وفى نهايه التجربه تم حساب معدلات الأوكسجين  المتبقى فى الهواء والماء لكل كيس على حده0
أظهرت زريعه البلطى النيلى الغير معامله أعلى معدلات استنشاق للهواء والحركات العصبيه عن تلك المعامله بالهرمونات او وحيد الجنس الوراثى وعلى النقيض كان أعلى معدلات أكل ومعدلات حياه فى تلك المعامله بالهرمونات وكانت الزريعه الكبيره أكثر تأثرآ بمعدلات أستنشاق هواء وحركات عصبيه والأدنى فى معدلات الأكل والحياه وكانت الزريعه متوسطه الحجم هى الأفضل فى معدلات الأكل والحياه عن الصغيره والكبيره0

أحدثت الكثافه العاليه معدلات عاليه من استنشاق الهواء والحركات العصبيه وأقل معدلات أكل وحياه وزادت معدلات استنشاق الهواء والحكات العصبيه تدريجيآ حيث وصل أعلى معدل له عند 66 ساعه بعد التعبئه وبعد ذلك بداء ينخفض تدريجيآ وكان ذلك لأرتفاع معدلات النفوق فى الزريعه بينما كانت معدلات الأكل عند أعلى معلات لها بعد 6 ساعات من التعبئه  وأنخفضت بعد 12 ساعه  وزادت تدريجيآ حتى 66 ساعه من التعبئه وبدأت بعدها فى الأنخفاض0
أنخفضت معدلات الحياه بمعدل 0.25% فى اليوم الأول من التعبئه و0.5% فى اليوم الثانى و 1% فى اليوم الثالث و 4% فى اليوم الرابع و بمعدلات 6.5% فى أخر ست ساعات من التجربه (84-90 ساعه)0 :ان مستوى الأكسجين فى الأكياس فى نهايه التجربه أعلى مايكون فى أكياس زريعه البلطى النيلى التى تم أعطائها هرمونات الأندروجين و بعدها مجموعه وحيد الجنس الوراثى وأنخفض مستوى الأوكسجين بشكل ملحوظ مع زياده حجم الزريعه وكذلك زياده الكثافه سواء فى الهواء أو المياه فى نفس الكياس و صاحب أنخفاض الأوكسجين فى المياه أنخفاض النسبه فى الهواء فى الأكياس على الرغم من أن الأكياس تم تعبئتها اليآ بنفس الطريقه عند بدايه التجربه0
