
 جʺهʨرȄة العʛاق 
 ɦالعلʺوزارة ال ʘʴॼالعالي وال ʦॽي                                عل              
                                              دǽالى  جامعة 

  كلॽة الॽȃʛʱة للعلʨم الʛʸفة
 قʦʶ علʨم الॽʴاة

 
 

في معالʱة شʲة مॻاه الȏʙ وفي   Sandponicsدور تقʹॻة الـ 
Ǻعʞ الʶفات الʢʸهȂʙة والفʴلॻʱة لʹॺات الॺاذنʱان  

Solanum melongena L. 
  إلىمقʙمة  رسالة

وهي جʜء مʧ مʢʱلॼات نʽل   دǽالى  جامعة –مʳلʝ ؗلॽة الॽȃʛʱة للعلʨم الʛʸفة  
 الॽʴاة  في علʨم الʺاجʛʽʱʶدرجة 

 
 مʥ قʮل الʠالॺة 

 جʻهان راشʗ سلʸان 
 2016  ديالى علوم الحياة / كلية التربية للعلوم الصرفة/ جامعة   سبكالوريو

 Ǻإشʙاف 
 سعاد خȏʙʻ عʗʮ الʦهابد. أ. 

 
 
 
  

ه   1445                                                       م              2024

                       
     



  

 

Republic of Iraq 
Ministry of Higher Education 
and Scientific Research 
University of Diyala 
College of Education for Pure Science 
Biology department 

 
 

The Role of Sandponics Technology in 
Treating Irrigation Water Scarcity on some 

Phenotypic and Physiological Characteristics 
of Eggplant Solanum melongena L. 

A Thesis 
Submitted to the Council of College of Education for Pure 
Science, University of Diyala in Partial Fulfillment of the 

Requirements for the Master Degree of Science in Biology 
 

By 

Jehan Rashed Salman  

B.Sc. Biology  
University of Diyala 2016 

 
Supervised By 

 Prof . 
Dr. Suaad. K. Abd-Alwahab 

 
 

                               
2024 A.C.                                                    1445 A.H. 



                     1                                                                                      المقدمة                 

 

 Introduction. الʸقʗمة 1

ǽعʙ مʨضʨع شʴة الʺʨارد الʺائॽة مʧ الǽʙʴʱات الʛʽʰؔة الʱي تʨاجه العالȞʷǼ ʦل عام و        

  Ȍاقʶت قلة  و  الفʛات  و  دجلة   ȑʛنه ايʛادات  في  الʨاضح   ʟقʻال  ʖʰʶǼ خاص  ȞʷǼل  العʛاق 

ان مʻاخ العʛاق يʜʽʺʱ بʙرجات حʛارة عالॽة مʺا يʕثʛ على    إلىالامʢار و الʲلʨج، Ǽالإضافة  

 ،ʖȞو ص ʙʽʺة (حॽارد الʺائʨʺعلى  2018ال ʛʽʰؔال ʛʽأثʱاكل ذات الʷʺال ʧاه مॽʺة الʴان ش .(

  ،ȑʛʺʷال) حȄʨʽة  اهʺॽة   ʧم له  لʺا  الʜراعي  القʢاع  وخاصة  الاقʸʱادǽة  الʷʻاʡات  جʺॽع 

2018.( 

       ُّʙعǽامʤؔاملة  نʱʺال الʺائॽة  الغʚائي    الʜراعة   ʧالأم ازدهار  على  تعʺل  مʨʢʱرة  تقॽʻة 

الॽʯʽʰة. عن  و  والʛفاॽʂة  عبارة  و هو  الॼʻاتات  تʙوʛȄه  الأس زراعة  مُعاد  بʯʽي  نʤام  في  معًا  ʺاك 

,  Torarinsdottir(ʺاك ʱؗغǽʚة للॼʻات  الأسنفاǽات    لاسʱعʺالʙʵʱʶǽم دورات ȄʛʽʱȞǼة ॽɻॽʰʡة  

الʺʱؔامل).  2015 الʺائॽة  الʜراعة  نʤام   ʦاسǼ ا  ً́ ǽأ إلॽه  ʷǽار   ȑʚي    والʱال الॼʻاتات  لʜراعة 

نʺʨ  تʙʵʱʶم    Ȍوسائ  ʥلʚ وؗ  ،ȑʨʽʴال والʛʱشॽح  الʺȞॽانȞॽي،  للʛʱشॽح  أساسॽة  ʨؗسʽلة  الʛمال 

عʹȄʨة     ).2020،  وآخʛون   Makokha(  الʺʴاصʽل نॼاتات  Ǽإنʱاج  الȄʛʢقة  هʚه  وتʺʱاز 

أȑ أسʺʙة غʛʽ عʹȄʨة لأن الॼʻاتات تʸʴل على الʶʺاد الʵاص بها    إلىȞʷǼل تام لا تʱʴاج  

تعʺل الʛمال ؗʺʛشح، وʶȄهʦ ذلʥ في زȄادة    إذ نʛʱات،    إلىʺاك  الأسمʧ تʨʴل الأمʨنॽا ॽʺǼاه  

      ).2012 ، وآخʛون   El-Nemr(كفاءة الإنʱاج وتقلʽل الʱؔلفة  

         ʙعǽانʳاذنॼل  الʽاصʴʺال  ʦأه  ʧلة  مʽʸالف  ʧم Ǽفʨائʙها    ॽةالॼاذنʳان  الॼʻاتॽة  الʺعʛوفة 

الغʚائॽة ʖʰʶǼ وفʛة الʛʰوتʻʽات والفʱʽامʻʽات والʺعادن والʨȃʛؔهʙʽرات والفʨʻʽلات ومȐʨʱʴ الʺادة  

مʻʸǽ  ʧف    ولهʚا وهʨ مʧ مʴاصʽل الʨʳ الʙافئ  ).  Kaushik  ،2021و    Sharma(  الʳافة

  الॼاذنʳان مʨʸʴل  ، وʜȄرع  في العʛاقالʶائʙة    الʺʻاخॽةلʛʤوف  ا  وحʖʶ   الॽɿॽʸة  الʺʴاصʽل
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 Șʡاʻفي م  ʧلفة مʱʵاق    مʛلالعʲقل  مʴف  الʨʷȞʺت و   الʨʽʰة ؗالॽʺʴʺراعة الʜة   في الॽȞॽʱلاسʰال  

Ȅعʙُّ و ،  الʛʹʵ  لمʴاصǼʽغʛʽه مʧ    ةمقارن  عالॽةॽʀʺة غʚائॽة    له  نّ ؗʺا أ  والأنفاق الʰلاسॽȞॽʱة،

الॼʻاتॽة العʨائل   ʧل    الʺهʺة  مʲʺʱوت الاهʺॽةاقʸʱادǽاً،   ʥثʺاره  تل تʙʵʱʶم   في  في    الʱي  ؗغʚاء 

 ʖاغل    ʦهادول العالʻʺض ʧه    ومʱزراع ʧاق، فʹلاً عʛةلالعॽʰʢامات الʙʵʱلاس  )Khazaal    و

Rashed  ،2018(.    صفات ʧاتات  مॼʻي  الʱة الॽʳلʶن الفʨȞǽ  دهاʨات هي    مهʺاً   وجॼʻفي ال

وʙʳȄر   .)Scheer،  2022(  الʛʰولʧʽ و الʳلʨتاثʨʽن و الانʨʲسॽانʧʽ  الؔلʨروفʽل و  نʖʶ وجʨد 

ن تʛʺʱʶ  أ  لʙورة حॽاة الॼʻات   ʧȞʺǽ  لا  إذ ،  نʺʨ الॼʻات   على  وأثʛهاالʺغǽʚات    هʺॽةأ   إلى  الاشارة

 واȑللعʺلॽات الʨʺॽؔحȄʨʽة داخل الॼʻات  مهʺةالعʻاصʛ الغʚائॽة لʚلʥ فان ؛ هاإلا بʨجʨد  وتʱؔʺل

 ʟفي  نق   ʙأح    ʛاصʻالعȑلأ   ʖʰث   سʙʴǽ  ʙم    ؗان قʙة لعʳॽʱن  .الغʚائي  الʨʱازن خللاً فʶلॽʳاً 

ʧʺʹʱة    تॽائʚالغ  ʛاصʻات  االأسالعॼʻال  ʨʺʻل اللازمة  والॽʀʙقة  الʛʽʰؔة  مʲلى سॽة    ʨʸǼرة 

ʜʽʻغʻʺوال والʴʻاس   ʥنʜوال  ʙيʙʴوال والؔالʨʽʶم  والʨʰتاسʨʽم  والفʨسفʨر   ʧʽوجʛʱʽʻال  

)Thorarinsdottir   ونʛ2015 ،وآخ .( 

  Aims of the study . اهʗاف الʗراسة1.1

نॼاتات عʹȄʨة خالॽة مʧ   لإنʱاجوسʽلة    بʨصفها  الʜراعة الʺائॽة الʺʱؔاملة  نʤام  اسʱعʺال .1

 وحل لʺȞʷلة شʴة الʺॽاه الʱي تʨاجه العʙيʙ مʧ الʰلʙان.ʺʙة الॽʺॽؔائॽة الأس

 .الॼاذنʳانʺاك الʺʙʵʱʶمة في رȑ نॼات الأسدراسة الʸفات الفȄʜʽائॽة والॽʺॽؔائॽة لʺॽاه  .2

لॼʻات   .3 الفʶلॽʳة  و  الȄʛʹʵة  الʸفات  الʺائॽة    الॼاذنʳاندراسة  الʜراعة  نʤام  في  الʺʜروع 

 الʺʱؔاملة. 

 



 

 

Summary 

      This study included the use of Sandponics system to grow 

vegetables, including eggplant, to treat water scarcity. It includes 

growing plants and fish together in a recycled ecosystem that uses sand 

as a medium for plant growth and fish waste as plant nutrition. The 

field experiment was carried out in a greenhouse during the winter 

season of 2023 to study some of the chemical and physical 

characteristics of water and the vegetative and physiological 

characteristics of plants. 

     The results showed that the pH ranged between 7.3 and 7.4. For 

dissolved oxygen, the highest value in water without fish at 6,500 mg. 

L-1. The results recorded an increase in ammonia and nitrates for the 

type of water, as the water with fish showed the highest average 3.285 

and 3.279 mg. L-1, respectively. As for electrical conductivity, water 

with fish the highest conductivity of 2401.3 μs.cm-1. 

      The results showed that there were significant differences between 

water quality, time period, and the interaction between them for plant 

height and number of leaves, as the water  without fish recorded the 

highest average for plant height, amounting to 50.556 cm, compared to 

the fish water, which recorded the lowest average, amounting to 45.167 

cm. As for the time period of 140 days after planting, the highest 

average plant height was recorded at 74,722 cm, compared to the time 

period of 70 days after planting, when the average plant height reached 

21,000 cm. The number of leaves for plants irrigated with water 

without fish reached 43,500 leaves. Plant-1 compared to plants irrigated 

with fish water, as the average number of leaves reached 34,000 leaves. 

Plant-1. As for the time period, the time period of 140 days after 



 

 

planting recorded the highest average number of leaves, amounting to 

65,833 leaves. Plant-1. For the number of flowers, the results showed 

that there were significant differences for the type of water only, while 

the time period and the interaction between them did not show 

significant differences, as the highest number of flowers was recorded 

after 70 days of planting, with an average of 3.278, compared to their 

numbers after 140 days of planting. It also showed a higher number of 

flowers with water without fish, with an average of 3.778, compared to 

irrigation with water with fish, with an average of 2.444. 

      The results also showed that there was a significant difference for 

water quality in total chlorophyll content, where the average was 

higher with water without fish, reaching 56.900 compared to fish 

water, with a lower average of 51.522 SPAD unit. There were no 

significant differences for water quality in the concentration of 

Chlorophyll a and chlorophyll b concentration. The results also 

indicated that there was a significant difference between water quality 

and glutathione concentration, as the highest concentration was 

recorded in fruits irrigated with fish water, amounting to 32,400 ppm 

compared to water without fish irrigated fruits, 25,798 ppm. There is a 

significant difference between water quality and proline concentration, 

as the highest concentration was recorded in water without fish 

irrigated fruits (6,351 ppm), compared to fruits irrigated with fish 

water, 3,787 ppm. For the anthocyanin pigment, results showed a 

significant difference between water quality, as the highest 

concentration was recorded in fish water irrigated fruits, which was 

1.188 units, compared to water without fish irrigated fruits, which was 

0.937 units.  



 

 

      The results showed significant differences in water quality for 

nitrogen, phosphorus, potassium, and iron in eggplant leaves, with 

higher average concentrations when watered with fish water, reaching 

0.136, 0.077, 1.405, and 0.073. sequentially, compared to their 

concentrations when watered with water without fish, which was 

0.101, 0.030, 1.054, and 0.045, respectively. The results showed 

significant differences in water quality for nitrogen, phosphorus, 

potassium, and iron in eggplant fruits. The concentrations of the 

elements were higher when watered with fish water, at concentrations 

of 0.337, 0.031, 3.023, and 0.023, respectively, compared to their 

concentrations when watered with water without fish, which amounted 

to 0.220. 0.011, 2.142 and 0.012 respectively.  


