Name of Candidate: Maysa Said Abd Alsadek Degree: Ph.D.
Title of Thesis: Effect of Environmental Conditions on the Estimates of
Genetic Components in Flax
Supervisors: Dr. Mohamed Mustafa Mohamed Amein
Dr. Abd El-Wahab Abd El-Aziz Abo El-Zahab (late)
Dr. Hussein Mustafa Hussein Abo- Kaied
Department: Agronomy Approval: 7/10/ 2010

ABSTRACT

This investigation was conducted with the objective of obtaining
guidelines for efficient parental choice of flax cultivars in cross breeding
programs for developing superior dual purpose flax cultivars for marginal and
sub marginal soils (sandy and saline soils) using the diallel crossing approach.
This was achieved via six flax genotypes: three dual (D) purposes (P;= Giza 7,
P2 - Giza 8 and Ps5 - S. 282/37/14/8), two oil (O) type (Ps= S. 2465/1/3 and P4 -
S. 402/3/5/10) and one fiber (F) type (Pe= S. 533/39/5) in all possible

combinations excluding reciprocals in 2001/02. Selfing of the resulted 15 F;'s

to produce F, s was done in 2002/03 previous work was don by Mourad and
Abo —Kaied (2000). In 2003/04 and 2004/05 field evaluation of 36 entries (6

parents, 15 F,'s and 15 Fs's) was carried out at five different environments,
(Giza 2003/04-E;, Giza 2004/05-E,, Ismailia 2003/04-E3, Ismailia 2004/05-
E4, and Dakahlia 2003/04-Es). The combined data across environments for yield
(straw, seed and oil) traits revealed that out of the six parent studied only two P; (S.
2465/1/3) and P, (S.402/3/5/10) were significant outstanding in GCA effects in the
desired direction for the three yield traits. However, for seed and oil yield/plant
which were parallel in their mean performance, P, (Giza 8) was also included as a
superior parent. For SCA effects, four crosses (PxP;, P,x Ps, P3x P and Pyx Ps); five
crosses (PxPs;, P;xP,, P;xP¢, P,xPs and P,xPs) and four crosses (P;xP;, P;xP,, P;xP¢
and P,xPs) exhibited significant positive SCA effects for the three yield traits (straw,
seed and oil, respectively). Only two crosses (P;xP; and P,xPs) were common only
among the aforementioned crosses exhibiting significant superior SCA effects in the
desired direction. These data suggest that across environments, the two crosses {(P,
Giza 7(D) x Ps, S. 2465/1/3(0O) and P,, Giza 8 (D) x Ps, S. 282/37/14/8 (D)} were of
most importance for breeding dual purpose flax. Out of the 15 possible cross
combinations, across generations (F, and F;) 3 crosses (P;x P;, P;x P, and P;x P,), 6
crosses (P;x Ps, Pix P4, PoxP3, Pox Py, P3x Py and Psx Ps) and 7 crosses (Pyx Ps, Px
P4, P,x P;, Pox Py, Pyx Ps, P3x Py and P;x Ps) exhibited stable mean performance for
straw, seed and oil yields, respectively in the same order. These data clearly indicate
that three crosses (P;xP;, P;x P4, and P;x P,) were common and of stable mean
performance for the three yields across generations. The cross P;x P; (Giza 7(D) x
S.2465/1/3(0)) is of atmost importance in breeding dual purpose flax due to its
superiority in mean performance and stability for the three yield traits across the two
generations sampled.
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