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ABSTRACT: In the context of climate change, water scarcity and population growth, aquaponic 

system plays an important role for food security and economic development, considered to be an 

innovative, eco-friendly and sustainable technology. It is one of the modern systems that have been used 

to make the most of the water saving, in addition to integrating the cultivation of fish and plants together 

in one production system. The main objective of this study was to evaluate the growth performance of 

Nile tilapia under the aquaponic system and to investigate the effect of system type (aquaponic and 

hydroponic systems) and flow rate (0.5, 1.5 and 2.5 L/min) on the growth performance of lettuce plants 

grown in deep water culture technique and nutrient film technique. The obtained results for Nile tilapia 

fish indicated that fish weight and length increased during the experimental periods. The average fish 

weight and total length increased by almost 32.13 g and 3.38 cm, respectively after experimental period 

of 42 days. The condition factor (K) was increased from 1.74 to 1.95% during the experimental periods. 

While the specific growth rate (SGR) was decreased from 2.90 to 1.77 %/day. The measurements of 

condition factor (K) and daily weight gain (DWG) showed suitable environment for fish growth and 

survival rate was 100 % during the experimental periods. The feed conversion ratio (FCR) was increased 

from 1.31 to 1.57 during the experimental periods. The water quality parameters in the fish tank which 

presented were remained within the suitable range for the Nile tilapia (Oreochromis niloticus) growth. 

The obtained results for lettuce plants indicated that the average water temperature and pH in the plants 

troughs were significantly higher in the aquaponic system than in the hydroponic system. While the 

average electrical conductivity and dissolved oxygen were significantly higher in hydroponic system 

compared to aquaponic system for each culture type. The root length gradually increased with increasing 

flow rate and growth period. The root growth rate was higher in aquaponic system compared to 

hydroponic system. The nutrients consumption rate, fresh and dry weight of shoots and roots, nutrients 

concentration in shoots, water use efficiency and yield of lettuce were increased with increasing the flow 

rate from 0.5 to 1.5 L/min and decreased with increasing the water flow rate from 1.5 to 2.5 L/min. And 

the best treatment was obtained at the flow rate 1.5 L/min. The former parameters were higher in 

hydroponic system compared to aquaponic system except for sodium in nutrients consumption rate and 

nutrients concentration in shoots. The hydraulic loading rate was increased with increasing the flow rate 

while the nutrient uptake time decreased with increasing the flow rate. The results also indicated that 

output power values from the solar panel gradually increased with increasing solar radiation and the 

maximum value was at 12.00 pm. The efficiency of the solar panel ranged from 13.51 to 14.68% during 

daylight hours. 

Keywords: Aquaponic system- Hydroponic system- Tilapia- Lettuce- Deep water culture technique 

-Nutrient film technique- Flow rate. 
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 دساسخ رأث١ش ثؼط اٌؼٛاًِ إٌٙذس١خ ػٍٝ أداء ٚحذح أوٛاث١ٔٛه ِزىبٍِٗ عنوان الرسالة:

 ػجذالله اٌدض٠شٜ ػجذاٌشحّٓ ػٍٟ ِحّذ ِحّذ اسم الباحـث :

 (ٕ٘ذسخ صساػ١خاٌّبخسز١ش فٝ اٌؼٍَٛ اٌضساػ١خ  ) الدرجة العلمية:

 إٌٙذسخ اٌضساػ١خ ٚإٌظُ اٌح٠ٛ١خ القسم العلمى :

 71/8/2222تاريخ موافقة مجلس الكلية : 

 اٌضساػخ، خبِؼخ إٌّٛف١خٚإٌظُ اٌح٠ٛ١خ ، و١ٍخ  أسزبر إٌٙذسخ اٌضساػ١خ  ٝـــــػ١سػبِشأ.د. أ٠ّٓ حبفظ  لجنة الإشراف:

 
 ، و١ٍخ اٌضساػخ ، خبِؼخ إٌّٛف١خ اٌّسبػذ سزبر إٌٙذسخ اٌضساػ١خ ٚإٌظُ اٌح٠ٛ١خأ د. إ٠ٙبة ػجذاٌؼض٠ض اٌصؼ١ذٞ

 
  إٌّٛف١خ، و١ٍخ اٌضساػخ، خبِؼخ اٌّسبػذ سزبر إٌٙذسخ اٌضساػ١خ ٚإٌظُ اٌح٠ٛ١خأ هـــــــــــد. ِحّٛد حسٓ وش

 

 الملخص العربى

ًّب فٟ رحم١ك الأِٓ اٌغزائٟ ٚاٌز١ّٕخ  فٟ ظٛء رغ١ش إٌّبخ ٚٔذسح ا١ٌّبٖ ٚإٌّٛ اٌسىبٟٔ ٠ٍؼت ٔظبَ الأوٛاث١ٔٛه دٚسًا ِٙ

الالزصبد٠خ ، ح١ث رؼزجش رم١ٕخ ِجزىشح ٚصذ٠مخ ٌٍج١ئخ ِٚسزذاِخ. ٚ٘ٛ ِٓ الأٔظّخ اٌحذ٠ثخ اٌزٟ رُ اسزخذاِٙب ٌزحم١ك ألصٝ 

ٌٝ اٌزىبًِ ث١ٓ إسزضساع الأسّبن ٚإٌجبربد ِؼًب فٟ ٔظبَ إٔزبج ٚاحذ.اٌٙذف اٌشئ١سٟ ِٓ ٘زٖ إسزفبدح ِٓ ا١ٌّبٖ ، ثبلإظبفخ إ

اٌجٍطٟ ا١ٌٍٕٟ فٟ ٔظبَ الاوٛاث١ٔٛه ٚأ٠عب ِؼشفخ رأث١ش ٔٛع إٌظبَ )ٔظبَ الاوٛاث١ٔٛه  أسّبن اٌذساسخ ٘ٛ رم١١ُ أداء ّٔٛ

أداء ّٔٛ ٔجبربد اٌخس إٌّضسػخ ثزم١ٕخ اٌضساػخ ثٛاسطخ ا١ٌّبٖ ٌزش/دل١مخ( ػٍٝ  2.5-7.5-2.5ٚا١ٌٙذسٚث١ٔٛه( ٚ ِؼذي اٌزذفك )

اٌؼ١ّمخ ٚرم١ٕخ اٌضساػخ ثٛاسطخ اٌغشبء اٌّغزٞ. أشبسد إٌزبئح اٌّزحصً ػ١ٍٙب لأسّبن اٌجٍطٟ ا١ٌٍٕٟ إٌٝ ص٠بدح ٚصْ ٚطٛي 

سُ  ػٍٟ اٌزٛاٌٟ  3.38 خُ  ٚ 32.73صاد ِزٛسط ٚصْ اٌسّىخ ٚطٌٛٙب الإخّبٌٟ ثحٛاٌٟ ٚ الأسّبن خلاي فزشاد اٌزدشثخ.

ًِب. ٚرّذ ص٠بدح ِؼبًِ اٌحبٌخ 42ثؼذ فزشح ردش٠ج١خ ِذرٙب  ٪ خلاي فزشاد اٌزدشثخ ث١ّٕب أخفط ِؼذي 5..7إٌٝ  7.14ِٓ   ٠ٛ

٪ / ٠َٛ. أظٙشد ل١بسبد ِؼبًِ اٌحبٌخ ٚص٠بدح اٌٛصْ ا١ِٛ١ٌخ  ث١ئخ خ١ذح ٌّٕٛ الأسّبن ٚ ٌُ 7.11إٌٝ  2..2ِٓ   إٌّٛ إٌٛػٟ

إٌٝ  7.37ِٓ  ٪ خلاي فزشاد اٌزدشثخ. ٚرّذ ص٠بدح ٔسجخ اٌزح٠ًٛ اٌغزائ722ٟثٛس ػٍٝ أسّبن ١ِزخ ٚوبْ ِؼذي ثمبئٙب ٠زُ اٌؼ

أشبسد  .خلاي فزشاد اٌزدشثخ. ثم١ذ ِؼب١٠ش خٛدح ا١ٌّبٖ فٟ حٛض الأسّبن ظّٓ إٌطبق إٌّبست ٌّٕٛ اٌجٍطٟ ا١ٌٍٕٟ 7.51

دسخخ حشاسح اٌّبء ٚدسخخ اٌحّٛظخ فٟ أحٛاض إٌجبربد وبٔذ أػٍٟ ِزٛسط إٌزبئح اٌّزحصً ػ١ٍٙب ٌٕجبربد اٌخس إٌٝ أْ 

ِؼ٠ٕٛب فٟ ٔظبَ الأوٛاث١ٔٛه ِمبسٔخ ثٕظبَ ا١ٌٙذسٚث١ٔٛه ث١ّٕب وبْ ِزٛسط دسخخ اٌزٛص١ً اٌىٙشثبئٟ ٚالأوسد١ٓ اٌّزأة أػٍٟ 

ي اٌدزس رذس٠د١بً ِغ ص٠بدح ِؼذي اٌزذفك ِؼ٠ٕٛب فٟ ٔظبَ ا١ٌٙذسٚث١ٔٛه ِمبسٔخ ثٕظبَ الأوٛاث١ٔٛه ٌىً ٔٛع صساػخ. ٚصاد طٛ

ٚفزشح إٌّٛ. وبْ ِؼذي ّٔٛ اٌدزٚس أػٍٝ فٟ ٔظبَ الأوٛاث١ٔٛه ِمبسٔخ ثٕظبَ ا١ٌٙذسٚث١ٔٛه. ٚصاد ِؼذي إسزٙلان اٌّغز٠بد 

ٚاٌٛصْ اٌطبصج ٚاٌدبف ٌٍّدّٛع اٌخعشٞ ٚاٌدزسٞ ٚرشو١ضاد اٌّغز٠بد فٟ اٌّدّٛع اٌخعشٞ ٚوفبءح إسزخذاَ ا١ٌّبٖ 

ٌزش/  2.5إٌٝ  7.5ٌزش/ دل١مخ ٚإٔخفعذ ِغ ص٠بدح ِؼذي رذفك ِٓ  7.5إٌٝ  2.5بخ١خ اٌخس ِغ ص٠بدح ِؼذي اٌزذفك ِٓ ٚإٔز

ٌزش/ دل١مخ. وبٔذ اٌّؼٍّبد اٌسبثمخ أػٍٝ فٟ ٔظبَ ا١ٌٙذسٚث١ٔٛه  7.5دل١مخ ٚرُ اٌحصٛي ػٍٝ أفعً ِؼبٍِخ ػٕذ ِؼذي رذفك 

زٙلان اٌصٛد٠َٛ. ٚصاد ِؼذي اٌزح١ًّ ا١ٌٙذس١ٌٚىٟ ِغ ص٠بدح ِؼذي اٌزذفك ث١ّٕب ِمبسٔخ ثٕظبَ الأوٛاث١ٔٛه ثإسزثٕبء ِؼذي اس

وّب أشبسد إٌزبئح أ٠عب إٌٝ أْ ل١ُ اٌطبلخ اٌخبسخخ ِٓ الأٌٛاذ  أخفط صِٓ اِزصبص اٌّغز٠بد ِغ ص٠بدح ِؼذي اٌزذفك.

ظٙشاً. ٚوبٔذ وفبءح اٌٍٛذ  72.22ٌسبػخ اٌشّس١خ رضداد رذس٠د١بً ِغ ص٠بدح الإشؼبع اٌشّسٟ ٚأْ اٌم١ّخ اٌمصٜٛ وبٔذ ػٕذ ا

 ٪ خلاي سبػبد إٌٙبس.74.68إٌٝ  73.57اٌشّسٟ رزشاٚذ ِب ث١ٓ 

 -رم١ٕخ اٌضساػخ ثٛاسطخ ا١ٌّبٖ اٌؼ١ّمخ  -اٌخس  -اٌجٍطٟ الأسّبن  –ٔظبَ ا١ٌٙذسٚث١ٔٛه  -ٔظبَ الأوٛاث١ٔٛه الكلمات المفتاحية:

 ٌزذفك. ِؼذي ا -رم١ٕخ اٌضساػخ ثٛاسطخ اٌغشبء اٌّغزٞ 

 


