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ABSTRACT 
This investigation was carried out at Sakha Agricultural Research Station Farm, 
ARC,Kafr El-sheikh governorate, Egypt during the two growing summer seasons 
(2015 and 2016). Six parents namely; Line 4, Line 10, Line 16, Line 17, Line 63 
and Giza 102, respectively were used todevelop sunflower hybrids which were 
evaluated under normal irrigation and two water stress conditions and compared 
with a check cultivar namely; Sakha 53. Through this study, agronomic characters, 
yield and its components, seed oil percent, general and specific combining ability, 
superiority over the check cultivar (Sakha 53),water consumptive use, water use 
efficiency and predicted cultivated area, seed and oil yields from saved water were 
studied for crosses and a check cultivar under the three water treatments which 
were; irrigation every 14 days (T1),irrigation every 21 day (T2) and irrigation every 
28 days (T3). Data recorded on ten guarded plants chosen at random. Data revealed 
that most of the variance due toirrigation treatments (I), genotypes (G),G × I, 
crosses (Cr), (GCA),(SCA),Crosses × I, GCA × I andSCA × I, showed highly 
significant differences for most traits under the three irrigation treatments and their 
combined analysis. On the other hand, positive and negative superiority percentage 
over the check cultivar (Sakha 53) under the three water treatments and their 
combined data were detected for all characters indicated that parental genotypes 
were genetically diverse.The parents P6 (Giza 102) and P5 (Line 63) considered as 
good combiners for earliness under the three irrigation treatments and their 
combined analysis. The parents P1 (Line 4), P2 (Line 10), P6 (Giza 102) and P5 
(Line 63) considered as good combiners for head diameter, seed yield per plant, 
100-seed weight, seed yield per faddan, seed oil content and oil yield /fad. under 
the three water treatments and their combined analysis.The values of water 
consumptive use were increased by decreasing irrigation intervals for the all 
studied genotypes. On the other hand,the values of water use efficiency increased 
by increasing irrigation intervals for the all studied genotypes. From the results, it 
could be concluded that the progeny of the crosses; Line 4 x Line 63, Line 4 x Giza 
102, Line 10 x Line 63, Line 10 x Giza 102, Line 16 x Line 63, Line 17 x Line 63, 
Line 17 x Giza 102 and Line 63 x Giza 102 are the best for earliness. Also, the 
crosses; Line 4 x Line 10, Line 4 x Line 63, Line 4 x Giza 102, Line 10 x Line 63, 
Line 10 x Giza 102 and Line 63 x Giza 102 are the best for seed and oil yields /fad. 
and these crosses could be used as a good hybrids to cultivate sunflower under 
water stress conditions to cover a part of oil production gap in Egypt.In case of 
using the same amount of water used in T1 water treatment per faddan with 
irrigation intervals every 21 days, we can cultivate (1.60 fad.) which produce 
(1864.17 kg.) of seed which gave (684.70 kg.) of edible oil. 
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