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ABSTRACT 

Egypt faces a very challenging situation regarding decreasing water 

availability and the area of arable land specified for crop production. 

Uneven water distribution, misuse of water resources and inefficient 

irrigation techniques are some of the major factors playing havoc with 

water security in the country, so maximizing water productivity is one of 

the most important strategies. Therefore, the aim of this study was to 

investigate the drip irrigation management for sunflower grown under 

clay soil conditions to encourage farmers to use drip irrigation systems in 

their clay soil fields.  Such management should be a tool for maximizing 

crop yield, increasing water productivity (Water Use Efficiency, WUE) 

and saving water to irrigate new areas. A field experiment was conducted 

to study the effect of deficit irrigation and drip irrigation laterals 

arrangements on yield and water productivity of sunflower crop (seed and 

oil). Deficit irrigation treatments were (FI100), (DI80), (DI60) and (DI100-60)    
(Full crop evapotranspiration 100% ETc, 80% ETc, 60%ETc and (100 – 

60 % ETc respectively). The DI100-60 treatment was applied as 100 % ETc 

up to seed formation then reduced to 60%ETc before crop harvesting. ) 

The drip irrigation lateral arrangements were (R1L1-2) and (R2L1-4) (single 

and double planting rows per one drip irrigation lateral line, with 2 l/h 

and 4 l/h drippers,  respectively),  this was to ensure similar water 

application rate per row for both lateral arrangements. Results revealed 

that using higher dripper discharge (4l/h) under clay soil conditions 

resulted in wide horizontal distribution of moisture patterns more than the 

vertical distribution. Salt accumulation slightly increased with deficit 

irrigation. Applying deficit irrigation by either DI80 or DI100-60 produced 

almost the same or more yield of sunflower seeds and oil than that 

obtained from full irrigation FI100, besides saving about 20% of irrigation 

water. These two deficit irrigation treatments maximized water 

productivity WUE. The highest seed yields were 1895 kg/fed and 1822 

kg/fed obtained from R1L1-2 and R2L1-4 under DI100-60 respectively. The oil 

yield values were taken the same trend as seed yield.  Accordingly, it 

could be recommended that irrigating row crops such as sunflower under 

clay soil conditions could be done by using one lateral line of 4l/h 

drippers per two planting rows and applying DI80 or DI100-60 deficit 

irrigation strategy, taking many advantages such as increasing seed and 



oil yield, maximizing WUE, reducing the cost of drip lateral lines by 50% 

and saving water by about 20%).  
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الطينيت التربت ظروف تحت الشمس عباد لمحصول بالتنقيط المحذود الرىإدارة   

 حشتٗ يصطفٗ -يُرصش ػٕاد   -يحًذ الاَصاسٖ -َٕسا َدى حسٍٛ 

هرفأخ فٗ ذٕصٚغ انًٛاِ، ن َظشاذؼاَٗ يصش يٍ َقص شذٚذ فٗ  انًٛاِ فٗ انسُٕاخ الاخٛشج 

ٔاساءج اسرخذاو انًٕاسد انًائٛح ،ٔذقُٛاخ انشٖ انغٛش فؼانح،حٛث اٌ انرٕسغ الافقٗ فٗ انضساػح 

يرصلا تقذسج انثلاد ػهٗ ذٕفٛش انًٛاج انلاصيح نٓزا انرٕسغ، ػلأج ػهٗ رنك اٌ الاقرصاد فٗ 

انًحافظح ػهٗ ٍ تذائم، ٔ اسرخذاو انًٛاِ فٗ انًسرقثم ػهٗ انًذٖ انطٕٚم ٚرطهة انثحث ػ

يصادس انًٛاِ انًرٕفشج حانٛا، ٔانًٕاسد الاضافٛح انرٗ ًٚكٍ اٌ َحصم ػهٛٓا فٗ  اسرذايح

 انًسرقثم.

  تانرُقٛظنُظاو انشٖ  انًحذٔد انش٘ إداسج دساسح ْٕ انذساسح ْزِ يٍ انٓذف كاٌ نزنك،. 

 انش٘ َظى لاسرخذاو انًضاسػٍٛ لإقُاع انطُٛٛح انرشتح ظشٔف ذحد  انشًس ٔاسد نًحصٕل

 کفاءج) انًٛاِ ذؼظٛى إَراخٛح ٔ انًحاصٛم، غهح صٚادجكًاذؤدٖ انٗ . انٕادٖ ٔانذنرا فٙ تانرُقٛظ

 .خذٚذج يُاطق نش٘ انًٛاِ ٔذٕفٛش( انًٛاِ اسرخذاو

انًحذٔد ٔذشذٛة  انش٘ يؼايلاخ ذأثٛش نذساسح حقهٛح ذدشتح أخشٚد ٔنهٕصٕل نٓزا انٓذف فقذ

 ٔكفاءج اسرخذاو انشًس دٔاس نًحصٕل انحثٕب ٔانضٕٚخ  يحصٕل ػهٗ  تانرُقٛظ انش٘ خطٕط

%  01% سٖ كايم 011ٔ.ٔكاَد يؼايلاخ انشٖ انًحذٔد َسة يٍ الإحرٛاخاخ انًائٛح:  انًٛاِ

 ,% حرٗ انحصاد ( ٚذنم ػُٓا تانشيٕص )01ثى  -% حرٗ تذاٚح ذكٍٕٚ انحثٕب %011  ٔ ) 01ٔ

DI100-60  DI80, DI60 , FI100 ) .يؼايهرٍٛ  تانرُقٛظ انش٘ انداَثٛحانخطٕط  ذشذٛثاخ ٔكاَد

( R1L1-2) سى نكم خظ َثاخ 01نرش/ساػح/ 2الأٔنٗ خشطٕو ذُقٛظ يشكة فّٛ َقاطاخ ذصشف 

-R2L1) سى نكم خطٍٛ َثاخ01نرش/ساػح/4انًؼايهح انثاَٛح خشطٕو ذُقٛظ يشكة ػهّٛ َقاطاخ ٔ

 .انًؼايهرٍٛ كلا فٗ يرسأٖ يٛاِ أضافح يؼذل ضًاٌيغ ( 4

 انطُٛٛح انرشتح ظشٔف ذحد( l/h 4) ػانٙ ذصشف َقاطاخ راخ اسرخذاو أٌ انُرائح أظٓشخقذ ٔ 

 انًهح ذشاكى ٔاصداد. انشأسٙ انرٕصٚغ يٍ أكثش تًُطقح اندزٔس هشطٕتحن ٔاسغ أفقٙ ذٕصٚغ إنٗ أدٖ

انًحذٔد  انش٘ اسرشاذٛدٛاخ ذطثٛق ػٍ َٔرح. انًحذٔد  انش٘ َقص انًٛاِ فٗ يؼايلاخ يغ قهٛلا

 انشًس نذٔاس انحثٕب ٔانضٚد يحصٕل يٍ ذقشٚثاانكًٛاخ  َفس DI100-60 أٔ DI80  فٗ يؼايهرٗ

 حٕانٙ ذٕفٛش خاَة إنٗ ،FI100 انكايم انش٘ يٍ ػهٛٓا انحصٕل ذى انرٙ ذهك يٍ ٔستًا اكثش

. نكفاءج اسرخذاو انًٛاِ ذؼظٛىنًحذٔد كًا َرح ػٍ اٚضا ا انش٘يؼايهرٗ .  انش٘ يٛاِ يٍ٪ 21



 ػهٛٓا انحصٕل ذى فذاٌ/  كدى 0022 ٔ فذاٌ/  كدى 0081َرائح نًحصٕل انحثٕب  أػهٗ ٔكاَد

يؼايهح انشٖ  ذحد انرشذٛة  ػهٗ R2L1-4 انضٔخٛحٔ R1L1-2 يؼايهرٗ انخطٕط انفشدٚح يٍ

 رنك، ػهٗ ٔتُاء. انثزٔس يحصٕل اذداِ َفس انضٚد يحصٕل قٛى أخزخ ٔقذ. DI100-60 انًحذٔد

 ًٚكٍ انطُٛٛح انرشتح ظشٔف ذحد انشًس دٔاس يثم انصفٛح انًحاصٛم س٘ تأٌ انرٕصٛح ًٚكٍ

 صفٍٛ سٖ( l/h 4) تخشطٕو ػهّٛ َقاطاخ ذصشف ٔاحذ خاَثٙ خظ اسرخذاو طشٚق ػٍ ٚرى أٌ

 يثم انًضاٚا يٍ انؼذٚذ يغ ،DI100-60 أٔ DI80-60 انش٘ اسرشاذٛدٛح ٔذطثٛقػهٗ خاَثّٛ  صساػح

 خشاطٛى ذكهفح ٔانرٕفٛش فٗ ،كفاءج اسرخذاو انًٛاِ ٔذؼظٛى خ،ٕانضٚ ٔ انثزٔسالإَراج يٍ  صٚادج

 ٪(.21 تُحٕ انًٛاِ ذٕفٛشيغ  انرُقٛظ

 


