RESULTS AND DISCUTION

The present studv was carried out to investigate the heterosis and tvpes of
gene action for some growth and yieid characteristics of some parental wheat lines
and / or varietes by means of diallel cross system . To achive this target , half diallel

of F1 and F2 crosses was studied .

A- Analysis of variance,means, and heterosis .

1- F1 - generation : -

The analysis of variance for each of the two seasons as well as the combined
datafor growth, yeild and its components is presented in Table (6 ). The error
variance for the two seasons were homogenous for all the traits studied,
consequently the combined analysis would be vaild. Season mean squares werce
significant for all the studied traits except height up to flag leaf . Indicating an
overall differences between the two seasons . Also,the mean values in the second
season were higher than those in the first one , for all the traits except for plant
height hight up to peduncle leaf, region length of peduncle straw yield ,total plant
weight, 1000~ Kemnel weight , spike length and grain yield per plant, whereas the
highest mean values were obtained in the first season . It could be concluded that
the grain yield increase inthe second season may be due to the significant increase
i the 1000-kernel weight. Also , the sraw yield increase in the first season may be
due to significant increase in plant height, length of peduncle leaf and total plant
weight. .

Significant genotypes mean squares were detected for all the studied traits in
separte season as well as the combined analysis , indicating the wide diversity
between the parental materials used in the present study . Significant genotypes X
season interaction mean squares were obtained for all the studied traits except
heading date , and flag leafarea . Such results indicated that the tested genotypes
varied from each other, and ranked differently from season to another.
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For two exceptional two traits significat genotypes mean Squares along with
insignificat genotypes X season interaction mean squares were detected . These
findings , therefore, might revealed the high repatabilty of the tested genotypes
under different seasons. Also , it may reflect the minor role of the none additive type

of gene action on the expression of these traits .

Results also, showed that mean squares due to parents were significant for all
the studied traits. Significant mean squares due to interaction between parental
varieties and seasons were detected for all the traits except for heading date,
physiological mature date , height up to flag leaf , height of flag region and flag leaf
area. These findings indicate that parental varieties and for lines differed in their
mean performance in all {raits under test . Also, it revealed that parental line varied
in their response to seasonal in all traits except for heading date . maturity date .

height up to flag leaf , height of flag region and flag leaf area.

The mean performances of the nine parental lines and / or varieties of wheat
at separate season as well as the combined data are presented in (Table 7) The
parental lines R.C.B33 behaved as the lattest one for earliness ( heading and
maturity dates.). It was the top of the tested parental lines in harvest index ,
nummber of spikelets per spike in the combined analysis . R.C.B70 was the top of
the tested parental lines in grain yeild per plant, harvest index and number of grains
per spike . It gave the lowest mean values for plant height . The parental line No.
1 gave the lowest mean value for total plant weight and grain yield per plant , it was
inmtermediate in other traits . The parental line R.C.B56 was on the top of the tested
parental lines in total plant weight and spike length. Meanwhile, it almost expressed
moderate values for the most of other traits . Sakha 69 behaved as earliest one for
heading date . R.C.B122 gave the lowest mean values for number of tillers per plant
, number of spikes per plant . Meanwhile it ranked second of the tested parental
lines for late of maturity . R.C.B143 was on the top of the tested parental lines in
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plant height , height up to flag leaf and peduncle leaf region and number of
spikelets per spike . While , it was intermediate in other traits . Giza 157 expressed
high mean values for straw yield. Also, Giza 164 ranked the second of the tested
parental lines in grain yield per plant. The parental varicties Giza 157 and Giza 164
were intermediate in most the traits . It is interesting to note that the superiority of
the parental lines R.C.B70 and Giza 164 in grain yield resulted from a higher
counted number of grains per spike, high mean values of 1000-grain weight and
harvest index .

Data presented in Table (6), showed that crosses mean Squares were
significant for all the studied traits revealing an overall difference between these
hybrids . Significant mean squares due to interaction between crosses and seasons
were detected for all traits except heading date and flag ieaf area . Such results
indicated that these hybrids varied in their response to environmental fluctuations .
The mean performances of F1 hybrids in each season and over both seasons are
presented in Table (7). For heading date ,maturity date , plant height , height up to
peduncle leaf and number of kernles per spike , the hybrids were within range of
parental lines.

For region of peduncle leaf, the two crosses (2x3 ) and (4x8) had the highest
mean values in the combined analysis. Fowever, the cross (2x5) had the lowest one.
The cross( 4x8) in the first season and cross(’7x8)inthesecondseasona.ndthe
three crosses (2x5), (2x8) and (7x8 ) in the combined analysis, exhibited the highest
number of tillers per plant.

For number of spikes per plant, the cross 4x8 in the first season , both crosses
(2x5) and( 3x8) in the second season , and both crosses( 2x5) and( 1x8) in the
combined analysis, had the highest mean values . However , the cross (2x9) had the
lowest values of number of spikes per plant in the combined analysis.




The cross (8x9) had the highest values for flag leaf area followed by cross
( 6x7) in both seasons as well as the combined over them. Both crosses ( 2x9) and
(3x7) exhibited the highest values for spike length in the combined analysis.
However, the cross (3x4) had the lowest one in the combined analysis.

The cross between ( 3x7 )followed by crosses( 3x4) and (1x8) hadthe
highest number of spikelets per spike in the combined analysis.

For 1000 - kernel weight, four, two and two crosses had the highest values in
the first , second seasons as well as the combined analysis respectively. The two
crosses (1x7) and (4x5) gave the highest mean values for 1000 - kernel weight in
the combined analysis .

The cross (2x6) followed by cross (1x3) had the highest values for harvest
index in the combined analysis, Also, the two crosses ( 1x3) and (2x7) showed that
highest values for this trait in the first and second season, respectively.

The two crosses (8x9) and (4x6) in the first season and cross( 3x8) in the
second season, and the two crosses (6x9) followed by cross (2x6) in the combined
analysis, had the highest grain yield per plant. The high grain yield per plant in
cross (6x9) could be attributed to high 1000 - Kernel weight, while, the high grain
yield per plant of the cross (2x6) could be attributed to its high seed index and
harvest index in the combined analysis . On the other hand, the high grain yield per
plant of the other previous crosses could be attributed to one or more of number of
kernels per spike, number of spikes per plant and flag leaf area. It could be
concluded that these crosses would be efficient and prospective in wheat breeding

programs for imporving grain yield per plant .




The crosses between (4x6), (7x8) and (8x9) had the highest values of total
plant weight per plant in the first , second seasons as well as the combined analysis.
While , the two crosses( 4x6 ) and ( 1x6 ) in the first season , the cross (2x3) in the
second season and three crosses (2x3), (6x9) and (7x9) in the combined analysis
had the highest straw yield per plant. It could be concluded that the previous crosses
would be efficient and prospective in wheat breeding programs for improving straw

yield per plant .

Significant positive correlation cofficient values betwen mid- parent and F1
performance were detected for plant height and height up to flag leaf in both
seasons as well as the combined analysis . Such results clarified between mid -
parent values and F1 performance. consequently the best performance of F1
combination could be achieved by crossing between parental lines of high values.

Insignificant correlation coefficient values, meanwhile, were detected for all
the rest traits, indicating that certain high and low parental lines may produce
outstanding F1 hybrids in this concem . A relationship between the mean
performance of their crosses were previously reached by Knott ( 1965 ), El-
Shamarka ( 1980 ) and Darwish ( 1992). On the contrary , no or negative
correlation the F1 performance were obtained by Gyawali et al., (1968 ), Bitzer
(1972) Sharma and Singh (1983) and Sharma et al., (1986 )

Heterosis

Mean squares for parent vs. crosses as an indication to average heterosis
overall crosses was appreciable magnitude in both seasons as well as in their
combined data analysis for all investigated traits except number of spikes per plant
in the second seasons (Table 6) With the exception of harvest index and number of

grains per spike in both season as well as the combined analysis strow yield and
number of tillers per plant in the second season and grain yield per plant in the first




season, F1 mean were significantly higher than parental means for all the studied
traits. Significant interaction between parents vs. CTosses and season was detected
for all the studied traits except heading date, plant height, heigh up to flag leaf,
height of flag region, flag leaf area and 1000- kernel weight indicating that the
heterotic effects were affecte by the seasonal changes.for the exceptional traits,
insignificant interaction between parent vs.crosses and season was detected. These
results indicated that the heteratic effects were not affected by the seasonal changes.

Heterosis expressed as the percentage deviation of F1 performance from its
mid -parents and better parent average value for all traits studied at both seasons
and an average over the two seasons, are presented in Table (8) For heading date,
twenty one in both seasons and twenty two crosses in the combined analysis,
manifasted significant negative heterosis from the mid- parents. Also, nine, six,and
nine crosses of the previous hybrids had significant negative heterotic effects
relative to mid -parent in the first, second seasons as well as the combined analysis,
respectively. While, the cross (1x7) in the first season as well as the combined
analysis and cross (1x8) in the second season, expressed significant negative
heterotic effects relative to better parent  Significat negative heterotic effects for
carliness was previousty detected by Fonseca and patteerson (1968), El- shamarka
(1980), Karrar (1980), Hendawy (1990), darwish (1992), and Handawy (1994).
However little or no heterotic effects for earliness were previously found by

Chowdhry (1969), Mani and Rao (1975), and Mekhamer ( 1995).

Earliness, if found in wheat is favourable for escaping destructive injuries by
stress conditions (Rusthigh temp).The cross (1x7) as previoushy mentioned,
expressed significant negative heterosis for maturity date. Henec it could be
concluded that this cross is valiable in breeding for earliness and yield potentiality,
whereas, this cross gave significant positive heterotic effect for grain yield and straw
yield per plant
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