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RESULTS AND DISCUSSION

I- Analysis of variance, mean and heterosis:
a: Protein and amino acids determined as mg/ g sample:

In this study, protein and seventeen amino acids namely, lysine,
leucine, isoleucine, cysteine, methionine, phenylalanine,tyrosine, threonine,
valine, histidine, arginine, aspartic, glutamic, serine, proline, glycine,
alanine, total amino acids, essential and nonessential amino acids were
determined. Also, the ratios between essential and nonessential amino

acids as well as essential to total amino acids, were computed.

The analysis of variance for protein and amino acids content
determined as mg/ g sample is presented in Table (4). Results indicated
that genotypes mean squares were highly significant for the protein content
and all the amino acids studied except cysteine. Results also showed that
mean squares due to parents were significant for all traits studied except

cysteine,

Mean performance of the five wheat parents is presented in Table
(5). Results indicated that parental variety P2 had the highest protein
content (14.01%) followed by the variety P3 (13.45%). Moreover, this
particular variety (P2) gave the highest mean value for: lysine, leucine,
isoleticine, methionine, phenylalanine, glutamic acid, serine, and essential
and nonessential amino acids content. It is also clear that the parental
variety P3 which ranked the second best for protein content had the
highest mean values for tyrosine, threonine, valine, histidine, aspaﬁic acid,

proline, glycine, and alanine. The variety p] expressed the highest ratio
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between essential and nonessential amino acids as well as the ratio

between essential and total amino acids,

It could be concluded that the parental varieties P2 and P3 were the
best among the five varieties studied in relation to protein and amino acid

content.

Results in Table (4) also showed that crosses mean squares were
significant for protein content and all amino acids studied except for
cysteine and glycine. Such result reflects the genetic variability among the

crosses studied for the protein and amino acid content.

It is clear that the F1 hybrid P3 x P5 produced the highest protein
content (14.37%) without significant difference from the highest parent
(P2). None of the hybrids surpassed the highest parent for the amino acids
except for glutamic scid where four hybrids rxceeded the highest parent
P2. However, the previous cross (P3 x P5) gave the highest mean values
for; lysine, isoleucine, valine, histidine, tyrosine, aspartic acid, glutamic
acid, proline, and alanine, as well as essential, nonessential and total
amino acids. The hybrid P2 x P4 expressed the best values for leucine,
and phenylalanine. Whereas, the cross P3 x P4 had the highest mean value
for methionine, glutamic acid, glycine and nonessential amino acids. The
single cross P2 x P3 appeared to be the best combination for the ratio of
essential/ nonessential amino acids beside the ratio of essential/ total
amino acids. On the other hand, the hybrid Pl x P4'seemed to be the
worst since it exhibited the lowest values for twelve out of the twenty two

traits studied.

In this concern, Aykroyd and Doughty (1970) and Johnson ez al
(1985) reported that the most limited amino acid in wheat proteins was

lysine. Accordingly, The F1 cross P3 x P5 was the best combination
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among the ten tested crosses since it had the highest values for protein and

lysine in addition to other seven amino acids.

Such variability among wheat hybrids for protein and amino acid
content was previously reported by Ewart (1973), Laflandra et al (197
and Luce et al (1989).

Significant mean squares due to parents vs. crosses as an indics
of average heterosis overall crosses were detected for protein conter
all amino acids except lysine, cysteine, methionine, serir

nonessential amino acids (Table, 4).

Heterosis expressed as the percentage deviation of F] mean .
from the mid and better parent for protein and amino acids determined as
mg/ g N is presented in Table (6). For protein content, tWO Crosses
namely, (P3 x P4)and (P3x P5) produced the most desirable mid- parent
heterosis since they expressed positive and highly significant heterotic
effect. The respective heterosis percentages were 20.19 and 16.55%.
Similar results were repprted by Mohd et _al (1981), Bhowmik etal
(1982), and Hraska and Brindza (1987).

Regarding better- parent heterosis, none of the crosses showed
significant effect for protein content. Such results are in good agreement
with those reported by Hraska et al (1981) a and Sampson ef al (1983).

" For lysine content, the two Crosses (P3 x P4) and (P3 x P5)
exhibited significant positive heterosis over both mid and better parent.
Such result means that these crosses had the most desirable heterotic

effects for lysine amino acid.

Conceming leucine content, one cross only (P3 x P5) expressed
significant and positive heterotic effect relative to mid parent. None of the
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crosses showed significant positive heterosis relative to better parent for

leucine content.

Significant and positive heterosis over both mid- and better parent
for methionine was obtained by the cross (P3 x P4) being 39.69 and
25.84% for the respective cases. For valine amino acid, the most desirable
heterotic effect relative to mid parent was obtained for the crosses (P3 x
P4) and (P3 x P5). |

Regarding glutamic acid, six and five crosses expressed significant
and positive heterotic effect relative to both mid and better parent,
respectively. However, the most desirable heterosis was obtained for the

cross (P3 x P4) followed by (P1 x P3).

The single cross (P3 x P5) had the best mid parent heterosis for
serine amino acid since it exhibited significant and positive heterotic effect
for this trait. Concerning proline amino acid, three and one cross showed
significant positive heterotic effect relative to mid-and better parent,
respectively. The highest values of heterotic effects were obtained for the
cross (P4 x P5). |

Results also indicated that the cross (P3 x PS) expressed significant
and positive mid parent heterosis for essential and nonessential as well as
total amino acids. For the rest of the amino acids studied, the F} crosses

showed either no heterosis or significant negative heterotic effects.

It is worth mentioning here that the two crosses (P3 x P4) and (P3
X ing ) which expressed desirable mid parent heterosis for protein content
showed also desirable heterosis for most of the studied amino acids.
Moreover, the cross (P3 x PS5),in particular, produced the highest mean

value for protein and most amino’ acids as previously mentioned. Such
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results indicated that the cross (P3 x P5) might be useful in future wheat

breeding programs.

Heterosis for amino acid content was previously reported by several
researchers (Hraska et al, 1981- a; and Hraska and Brindza, 1987).
On the other hand, Petrosyan and Oganesyan (1982) and Liu efal
(1986) found no differences in amino acid composition between the

parents and their hybrids.

Significant positive correlation coefficients between mid parent and
F1 crosses mean values were detected for the amino acids isoleucine,
phenylalanine, tyrosine, threonine and alanine (Table 5). Therefore, a high
mean performance of F1 crosses could be expected only from crosses
involving parental varieties of high mean values. For the other amino acids
insignificant correlation values were detected indicating that certain high

and low parental varieties may produce superior single crosses.

b: Other quality traits:

The other quality traits included gluten, hydration coefficient,
moisture, ash, fiber and extractions (flour, shorts, fine bran and bran).
Analysis of variance for all these traits is presented in Table (7).
Significant mean squares due to genotypes along with parents and crosses
were detected for gluten, ash, fiber and extracted flour and fine bran.
These results indicated clearly that the parental wheat varieties and their

crosses differed considerably for these quality traits.

Results in Table (8) showed that variety P2 expressed the best mean
performance for gluten and extracted flour being 12.26 and 69.85%,
respectively. The parental variety P1 had the highest value for ash
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“(1 93%) and fiber (2.70%). Also, the highest value for extracted fine bran

was recorded for the variety P3.

It is also clear that the Fj éross (P2 x PS) produced the highest
gluten content followed by the cross (P3 x P5). For ash content, the hybrid
P2 x P3) expressed the best mean value (1.72%). Also, the F1
combination (P1 x P4) had the highest fiber content followed by the cross
(P1 x P5). For extracted flour and fine bran, the best mean values were

recorded for the crosses (P3 x P5) and (P 2x P5), respectively.

The variability among wheat varieties and crosses for such traits
were previously recorded by Haridas et al (1967), Rasmusson el al

(1971), Shellenberger (1971).

Significant mean squares due to parents Vs, Crosses as indication of

average heterosis overall crosses were obtained only for fiber content and

extracted fine bran (Table 7).

Heterosis percentage relative to mid parent and better parent for the
quality traits studied is presented in Table (9). Results indicated that the
most desirable mid parent heterosis for pluten was obtained from the
crosses: (P3 x P4), ((P3 x P5) aﬂd (P4 x P5). The respective heterotic
values were 16.28, 15.42 and 17.94%. None of the crosses showed
significant and positive better parent heterosis for gluten ﬁaction. Similar
results were obtained by Hraska et al (1986).

For extracted flour, the best mid parent and better parent heterosis
was detected for the crosses (P1 x P3) and (P3 x P5) since they expressed
significant and positive heterotic effects for this trait. For ash trait none of
the crosses showed significant and positive mid parent and better parent

heterosis.  Regarding fiber content, two and two crosses expressed
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desirable heterotic effects (significantly negative values) relative to mid
parent and better parent, respectively. For fine bran, four crosses
exhibited significant and negative heterotic effects relative to both mid-

and better parent.

Insignificant correlation values between mid parent and F] mean
values were detected for gluten, ash, fiber, and extracted flour and fine
bran (Table, 8). Such results indicated clearly that the best F1 hybrids may

be produced from crossing between certain high- and low- quality parents.

I1- Combining ability analysis:

General and specific combining abilities(GCA and SCA) were
estimated for all traits studied according to Griffing (1956) method 2

model 1 as follows:
a: Protein and amino acids determined as mg/ g sample:

The variance associated with general and specific combining ability
for protein and amino acids determined as mg/ g sample is presented in
Table (13). Significant mean squares due to both general and specific
combining ability were detected for all traits studied. Such results
showed that both additive and non additive gene actions were important in
the inheritance of protein and amino acid contents. On comparing the
magnitude of GCA/SCA, it is clear that the high ratios which largely
exceeded the unity were detected for the protein cc;ntent and all amino
acids except for glycine and the ratios between essential and nonessential
amino acids as well as essential to total amino acids. This means that the
additive and additive x additive gene action appeared to be the most

important components of variance for these traits. In the exceptional



