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RESULTS AND DISCUSSION

I - Straw Yield And Its Related Characters :

1- Plant height :

Mean values of plant height as affected by sowing dates and
plant density of the two flax varieties in the two successive seasons
1995 - 1996 and 1996 -1997 are presented in Table (2) .

Analysis of variance indicated significant differences between
the two flax varieties i.e Giza8 and Iriana as well as due to sowing

dates and plant density treatments in both seasons.

Regarding flax varieties, results reveal that the imported Iriana
variety was superior over Giza8 in relation to total plant height
character in both seasons. The mean values obtained by Iriana cv
were 94.25 cm in the first season and 107.82 cm in the second one
when compared with the shorter flax plants obtained by Giza8 which
re#orded 7792 and 91.53 cm in the two successive seasons,
respectively . These results which appeared as varietal differences are
dlic to the genetical make up for _cach flax genotype.

The above. mentioned data agreed with those obtained by
Yousef (1968), El-Farouk et al, (1982), El-Kalla and El-Kassaby,
(1982), Salama, (1983), Momtaz et al, (1989), El-Shimy et al, (1993),
Sharief, (1993), Moawed (1996) Abou Zaied(1997) and El- Shimy
etal, (1997).
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Concerning sowing dates effect, results showed a gradual
decrement in plant height with delaying sowing date from 25 Oct. to 5
Dec. Plant height decreased from 89.56 to 82.66 cm in the first season
and from 102.88 to 95.65 cm in the second one as sowing date was
delayed from 25 Oct. to 5 Dec.

The present results reveal that delaying sowing date after Oct.25
caused a remarkable reduction in plant height. This reduction may be
due to the fact that flax plants did not have enough time to achieve
their maximum vegetative growth which mainly affected plant height
and produced shorter plants . These findings are in agreement with
those obtained by Al-Shamma and El-Hassan(1969), El-Farouk et al
(1980), El-Haroun et al (1982), Kwon et al (1988), and Moawed
(1996).

Results showed also that there were gradual increments in total
plant height when plant density increased from 1125 to 1875 seeds/m’
showing mean values of 82.28, 86.52 and 89.45 cm in the first season
for the plant densities 1125, 1500 and 1825 seeds/m” respectively. The
corresponding estimates in the second season were 94.25,100.02 and
104.77 cm for the respective sowing rates. Similar results were also
obtained by El-Hariri (1964), El-Nakhlawy (1975), El-Nakhlawy et al
(1978), Gad and El-Farouk (1978), Salama (1988), Abd-Alla et al
(1989), Kwon et al (1989), Mostafa (1990), Easson and Long (1992),
El-Shimy et al (1993) El-Sweify (1993), Mahmoud (1993), Nada
(1995) and Amany El-Refaie (1996) .
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All interaction combinations of the treatments under study had
significant effect on total plant height which means that the three
rrfacizors studied depended on each other in affecting this character . It
could be concluded that the tallest flax plants of Giza8 variety were
obtained by sowing on 25 Oct. combined with the highest plant
density (1875 seeds /m?).The mean values recorded were 83.37 and
98.61 cm in the first and second seasons ,respectively. On the other
hand, the shortest flax plants were obtained by sowing flax on 5 Dec.
and seeding rate 1125 seeds/m” with average height of 73.92 and

85.27 cm in the first and second seasons, respectively.

For Iriana variety the tallest plants were obtained by sowing
flax on 25 Oct. at plant density of 1875 seeds /m’ but the shortest ones
were obtained when planting flax on 5Dec. combined with 1125
seeds/m® showing an average of 81.02 and 95.99 cm in the first and

second seasons, respectively.

It could be concluded that the maximum plant height was
recorded by Iriana variety when sown on Oct.25 and seeding with
1875 seeds/m? being 101.85 and 117.25 cm in the first and second

seasons, respectively .

On the other hand, the shortest plants were recorded by Giza8
variety sown on Dec.5 and seeding with 1125 seeds/m’ recording an
average of 73.92 and 85.27 cm in the first and second seasons,

respectively .
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2- Technical stem length (cm):

Means of technical stem length as affected by sowing dates and
seeding rates of two flax varieties in the two successive seasons 1995-

1996 and 1996-1997 are shown in Table (3).

Results indicate that there were significant differences between
the two flax varieties under study, namely, Iriana and Giza8. Iriana
recorded taller technical stem length than Giza8 in both seasons with
mean values of 75.44 cm in the first season and 89.06 cm in the
“second one when compared with the relatively shorter flax plants
obtained by Giza8 which recorded 62.46 and 73.42 cm in the two

successive seasons, respectively.

These previously mentioned results which appeared as varietal
differences are in similar trend with those of total plant height. The
present results agreed with those obtained by El-Farouk et al (1982),
El-Kalla and El-Kassaby (1982), Salama (1983), El-Kady (1985),
Hella et al (1986), El-Kady et al (1988) , Salama (1988), Sorour et al
(1988), Kineber (1991), El-Shimy et al (1993), El-Sweify (1993),
Sharief (1993), El-Sweify and Mostafa (1996), Moawed (1996) and
El-Shimy et al (1997).

Concerning sowing dates effect, results showed a gradual
reduction in technical ;length with delaying sowing date from 25 Oct.
to 5 Dec., where technical length decreased from 71.99 to 65.81 cm in
the first season and from 83.61 to 77.97 cm in the second one as
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sowing date was delayed from 25 Oct. to 5 Dec. All differences in
technical length due to sowing date were significant in both seasons.
The present results are due to the fact that flax plants when sown later

will not achieve an adequate vegetative growth as plants sown earlier .

Thus a reduction in technical stem length will be excepted with
late planting. These results are confirmed with those obtained by El-
Farouk et al (1980), Kwon et al (1988), Abou Zaied (1991) and
Moawed (1996).

Concerning plant density, results illustrated a significant
differences among the three plant densities in both seasons. Moreover,
there are progressive increases in technical length with increasing the
plant density from 1125 to 1500 and 1875 seeds/m” . The averages of
technical stem length were 61.17, 59.34 and 63.55 cm in the first
season, while in the second one the respective means were 70.77,
73.59 and 75.92 cm for Giza8 variety. For Iriana variety the means of
technical stem length of the previously mentioned densities were
71.22, 7623 and 78.89 cm in the first season, being 82.81, 89.66 and
9471 cm in the second season, respectively. It is clear that the
increase in plant density per unit area produced taller technical stem
length with each of the two flax varieties under study. This behavior
may be due to that flax plants at dense planting are searching for light
which results in remarkable elongation. This finding is in harmony
with those obtained by El-Nakhlawy (1975), El-Nakhlawy et al
(1978), Gad and El-Farouk (1978), Zahran et al (1984), El-Shimy et al
(1985), Hella et al (1986), Salama (1988), Mostafa (1990), El-Shimy
et al (1993), Nada (1995) and Amany El-Refaie (1996) .
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All interaction combinations of the treatments under study
significantly affected technical length. It could be concluded that the
tallest technical stem length plants of Giza8 variety were obtained by
sowing on 25 Oct., combined with the plant density of 1875 seeds fm?
where the mean values were 66.82 and 79.27 cm in the first and
second seasons, respectively. On the other hand, the shortest technical
stern length plants were obtained by sowing on S5Dec. at 1125
seeds/m>, recording averages of 59.32 and 68.74 cm, in the first and
second seasons, respectively. For Iriana variety, the tallest technical
stem length plants were obtained by sowing flax plants on 25 Oct., at
plant density of 1875 seeds /m?, while the shortest technical stem
length was obtained by the latest sowing date on 5 Dec., combined
with the lowest plant density of 1125 seeds/m®. The mean values of
this trait were 65.60 and 78.56 cm, in the first and second seasons,

respectively.

The second order interaction indicated that the maximum
technical stem length was recorded by Iriana variety sown on Oct.25
and seeding with 1875 seeds/m> being 81.90 and 96.79 cm in the first

and second seasons, respectively.
3- Main stem diameter (mm) :

Mean values of main stem diameter as affected by sowing dates
and plant density of the two flax varieties in the two successive
seasons 1995 -1996 and 1996-1997 are presented in Table (4).
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Analysis of variance showed significant differences between the
two flax varieties Giza8 and Iriana as well as due to sowing dates and
plaat density treatments in both seasons, except with the varietal

differences in the second season which did not reach the level of

significance .

Regarding flax wvarieties, Iriana variety recorded thinner
measurements in both seasons, with the mean values of 2.03 mm in
the first season and 3.08 mm in the second one when compared with
the thicker plants obtained by Giza8 which recorded 2.75 mm in the
first season and 3.23 mm in the second one. It must be mentioned that
the thinner flax plants obtained by Iriana variety are considered as
more superior plants for bast fiber production in comparison with the
thicker ones which produce coarse fibers. Many investigators
observed varietal differences in main stem diameter such as El-Farouk
et al (1982), El-Kady (1985), Hella et al (1986), Salama (1988), El-

Shimy et al (1993), El- Sweify (1993), Sharief (1993), Moawed
(1996) and Abou Zaied (1997) .

Concerning sowing dates effect, results showed a gradual
decrement in stem diameter with delaying sowing date from 25 Oct. to
5 Dec. in both seasons. The main stem diameter decreased from 2.42
to 2.36 mm in the first season and from 3.19 to 3.11 mm in the
second one as sowing date was delayed from 25 Oct. to 5 Dec. . The
results mentioned here may be due to the fact that late sown flax
plants did not achieve their adequate vegetative growth and
consequently produced thinner flax plants compared with early sown

plants. These results confirm those obtained by Kwon et al (1988),
Aboun Zaied (1991) and Moawed (1996) .
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Data indicated that the dense planting produced more thinner

' flax plants . The measurements of main stem diameter were 2.48, 2.40

'and 2.31 mm in the first season being 3.22, 3.22 and 3.01 mm in the

second one at the plant density of 1125, 1500 and 1875 seeds/m’,
respectively. This result indicate that lower plant 'density reduces
competition among growing plants for light, water and nutrients and
consequently thicker plants are produced. On the other hand, dense
planting increase plant competition for environmental factors and

induce elongation of plants and thinner plants are produced. These

 findings are in agreement with those obtained by El-Farouk (1968),
' Momtaz et al (1981), El-Shimy et al (1985), Hella et al (1986),

Salama (1988), Abd-Alla (1989), Easson and Long (1992), El-Shimy
et al (1993), El-Sweify (1993), Nada (1995), and Amany El-Refaie
(1996).

The interaction between variety and density in both seasons and
variety and sowing date only in second season had significant effect
on main stem diameter but the interaction between sowing date and
density as well as the second order interaction had no significant
effect on main stem diameter . The maximum main stem diameter was
obtained by sowing on 25 Oct., combined with plant density of 1125
seeds /m® in the two flax varieties in both seasons . The highest main
stem diameter for Giza8 was 2.9 and 3.46 mm being 2.10 and 3.10
mm for Iriana , in the first and second seasons, respectively. On the
other hand, the lowest mean values were 2.58 and 3.00 mm for Giza8
and 1.99 and 2.98 mm for Iriana in the first and second seasons,
respectively which were obtained by sowing on 5 Dec. at the highest
plant density (1875 seeds /m® ).
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4 - Straw yield / plant (g) :

Mean values of straw yield / plant in the two successive seasons

as affected by variety, sowing date and plant density are presented in
Table (5).

Analysis of variance showed that there were significant varietal
differences between the two flax varieties under study in both seasons.
Plants of Iriana variety recorded higher mean values for straw
yield/plant (3.16 and 3.66 g) than Giza8 (2.61 and 2.98 g) in the first
and second seasons, respectively. These results agreed with those
obtained by Salama (1983), Hella et al (1986),Salama (1988), Sorour
et al (1988), Hella et al (1989), Kineber (1991), El-Sweify (1993),
El-Kady et al (1995), Moawed (1996) and Abu Zaied (1997).

Resuits indicated that there were significant differences in straw
yield/ plant, regarding sowing dates in both seasons. Straw yield/plant
significantly reduced as sowing date delayed from 25 Oct. to 5 Dec.
This character reduced from 3.00 to 2.77 g in 1995-1996 and from
3.48 to 3.12 gin 1996-1997 season as sowing date was delayed from
Oct.25 to Dec.5 . Thisresult may be due to positive effects of early
sowing on plant height, stem diameter and all growth parameters
which are reflected in dry matter accumulation in plant . These results

are in harmony with those obtained by Kwon et al (1988) and
El-Kilany et al (1994).
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Data revealed that straw yield/ plant was significantly affected
by plant density in the two successive seasons. Increasing plant
density from 1125 to 1875 seeds/m” significantly reduced straw
yield/plant in both seasons. The estimates obtained were 3.00, 2.90
and 2.76 g in the first season, being 3.46,3.37 and 3.11 g in the second
season for the plant densities 1125, 1500 and 1875 seeds/m’”
respectively. Reduction in straw yield/ plant as a result of increasing
plant density was obtained by El- Hariri (1964), Mokhtar (1965), El-
Shimy et al (1985), Hella et al (1986), Salama (1988), Abd Alla et al
(1989), Mostafa (1990), El-Shimy et al (1993), El-Sweify (1993),
Mahmoud (1993), and Nada (1995).

All interaction combinations had significant effect on straw
yield /plant in both seasons, except with the interaction between
variety and sowing date in both seasons and sowing date and density
in the second one which did not reach the level of significance. It is
clear that the highest mean values of straw yield/ plant were obtained
by sowing flax on 250ct., combined with the lowest plant density of
1125 seeds/mZ. The interaction between variety and density indicated
that Iriana variety was more sensitive for dense planting than Giza8.
Results in Table 5 showed that increasing plant density from 1125 to
1500 and 1875 seeds/m’ reduced straw yield / plant in 1995/ 96 season
in Giza8 variety by 1.50 and 2.29 % respectively, corresponding to
4.49 and 7.21 % with Iriana variety.

In 1996 /1997 season the reductions in straw yield / plant due
to increasing plant density were 1.94 and 8.55 % with Giza8 as against
3.65 and 7.03 % with Iriana. This great variation indicates a quite

different varietal response to plant density.




38

| The second order interaction indicated that the maximum straw
yield / plant was 3.42 and 4.01 g in the first and second seasons,
f respectively which were recorded by Iriana variety sown on Oct.25

and seeding with 1125 seeds/m”.

On the other hand, the minimum straw yield / plant was
" recorded by Giza8 sown on Dec.5 and seeding with 1875 seeds/m’,
being 2.49 and 2.36 g in 1995-1996 and 1996 -1997 seasons, respectively.

5 - Straw yield (ton / fad ) :

Mean values of straw yield (ton / fad) as affected by sowing
dates and plant density of the two flax varieties in the two successive

seasons 1995-1996 and 1996 - 1997 are presented in Table (6).

Analysis of variance indicated significant differences in straw
yield/ fad between the two flax varieties i.e Giza8 and Iriana as well as

due to sowing date and plant density treatments in both seasons.

Regarding flax varieties, the imported Iriana was superior over
Giza8 in relation to straw yield (ton/ fad) in both seasons with mean
values of 3.48 ton/ fad in the first season and 4.06 ton /fad in the
second one, compared with Giza8 which recorded 2.87 and 3.33 ton/
fad in the two successive seasons, respectively. These results which
appeared as varietal differences are due to the genetical make up of
each flax variety. The above mentioned results are due to the better
vegetative growth of Iriana variety and agree with those obtained by

Salama (1983), Hella et al (1986), El-Kady et al (1988),Salama (1988),
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Hella et al (1989), Momtaz et al (1989), El-Gazzar (1990). Kineber
(1991), E1-Shimy et al (1993), El-Sweify (1993), El-Kady et al (1995),

El-Sweify and Mostafa (1996), Moawed (1996) and Abou Zaied
(1997)

Concerning dates effect, the results showed a gradual decrement
in straw yield (ton/ fad) with delaying sowing date from 25 Oct. to 5
Dec. Straw yield per faddan decreased from 3.30 to 3.06 ton / fad in
the first season and from 3.85 to 3.48 in the second one as sowing date
was delayed from 250ct. to 5 Dec. The reduction in straw yield due to
late sowing is mainly due the decrease in growth characters. The same
trend was observed by El-Farouk et al (1980), El-Haroun et al (1982)

and Kwon et al (1988) who reported an increase in straw yield due to
carly sowing of flax .

Results showed that there are progressive increases in straw

yield per faddan with increasing plant density with the two flax

varieties studied 1n both seasons.

The average values obtained for this character were 3.04,3.19
and 3.30 ton/ fad in the first season, corresponding to 3.51, 3.71 and
3.84 ton/fad in the second season, for the plant densities 1125,1500
and 1875 seeds /m?, respectively. It must be mentioned here, that the
straw yield per plant discussed before decreased with increasing plant
density, but straw yield / faddan showed an opposite trend.

This behavior occurred because of the great number of flax
plants per faddan grown at the higher plant densities which
compensate the lower straw yield / plant. These results are in harmony
with those obtained by Horodyski and Sokolowski (1964),
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Mokhtar (1965), El-Farouk (1968) El-Nakhlawy (1975), El-Nakhlawy
et al (1978), Gad and El-Farouk (1978), Momtaz et al (1981),Zahran
et al (1984), El- Shimy et al (1985), Hella et al (1986), Hassan and El-
Farouk (1987), Salama (1988), Mostafa (1990), El- Shimy et al
(1993), El-Sweify (1993), Mahmoud (1993), Nada (1995) and Amany
El-Refaie (1996).

The interaction between varieties and density and the second
order interaction had significant effect on straw yield /fad in both
seasons. Also variety x density had significant effect on straw yield/
fad in the first season only . The maximum straw yield / fad was
obtained by sowing on 25 Oct., combined with the highest plant
density (1875 seeds/m” ) with the two flax varieties in the both

seasons.

The interaction between variety and density was quite evident
where Iriana variety showed greater response to plant density than
Giza8. The increase in plant density from 1125 to 1500 and 1875
seeds/m” increased straw yield/ fad in 1995 /96 season by 2.49 and
3.91 % with Giza8 compared with 7.8 and 12.58 % with Iriana. The
corresponding increases in 1996 /1997 season in straw yield / fad due
to increasing plant density were 2.45 and 3.07 % for Giza8 as against
9.&1 and 12.38 % for Iriana. From this result the significant variety x
density interaction is clearly demonstrated. The second order
interaction indicated that the maximum straw yield/ fad was 3.76 and
445 t/ fad in the first and second seasons, respectively which were
recorded by Iriana sown on Oct.25 and seeds at 1875 seeds/m” .
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On the other hand, the minimum straw yield was 2.73 and 3.03
t/fad in the two successive seasons which was obtained by Giza8 sown

on Dec.5 and second at 1125 seeds/m” .

6- Fiber yield / fad (kg) :

Means of fiber yield/ fad as affected by sowing dates and plant
density of the two flax varieties in the two successive seasons

1995/1996 and 1996/1997 are presented in Table (7)

Analysis of variance showed that there was a significant

difference between the two flax varieties under this study (Giza8 and

Iriana)} in the two seasons .

Results showed that the imported Iriana was superior over
Giza8 in relation to fiber yield /fad in both seasons, with the mean
values of 443.9 Kg in the first season and 495.99 Kg in the second
one, when compared with the lower values obtained by Giza8, which
recorded 306.89 and 410.72 Kg in the two successive seasons,

respectively. These results are mainly due to the superiority of Iriana
variety in the straw yield/fad .

The present results agree with those obtained by El-Kady et al
(1988), Salama (1988), Momtaz et al (1989), El Gazzar (1990),
Kineber (1991) and El- Shimy et al (1993).

Concerning sowing dates effect, results showed significant

differences and a gradual decrement in fiber yield/ fad with delaying
sowing date from 25 Oct. to 5 Dec.
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A remarkable reduction in fiber yield/ fad, from 399.97 to
342.60 Kg in the first season and from 477.99 to 420.71 Kg in second
one was recorded as sowing date was delayed from Oct.25 to Dec5.
The results are excepted since straw yield was greatly reduced by
delaying sowing date. Similar results were also obtained by El-Farouk

et al (1980), Rosnovskii and Bondorenko (1985), Kwon et al (1988),
Abou Zaied (1991) and Moawed (1996).

Fiber yield per faddan was significantly affected by plant
density. Fiber yield increased with increasing the number of flax
plants per unit area. The mean values obtained in this case were
342.36, 378.03 and 405.66 Kg / fad in the first season, while they
were 426.74, 44833 and 484.93 Kg / fad in the second one for the
plant density of 1125,1500 and 1875 seeds /m?, respectively. The
present results are mainly due to the increase in straw yield due to the
increase in plant density. Similar results were also obtained by Garber
(1960), Mokhtar (1965), Sin et al (1975), Gad and El-Farouk (1978),
Gubbeles (1978), Momtaz et al (1981), Zahran et al (1984), Khalil
(1990), Subotinas (1991), Bassi and Badiyala (1992), El-Shimy et al
(1993), Mahmoud (1993) and Amany El-Refaie (1996).

All interaction combinations of the treatments under study had
significant effect on fiber yield /fad except the interaction between
variety and sowing date in the first season which was non significant .
It could be concluded that the highest mean values of fiber yield/ fad
of Giza8 variety were obtained by sowing on 25 Oct. combined with
plant density of 1875 seeds/m’ with the mean values of 349.83 and
435.02 kg/fad in the first and second seasons, respectively. On the
other hand, the lowest values of fiber yield / fad of Giza8 were
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obtained when flax was sown on 5 Dec. at 1125 seeds/m>, with
averages of 234.00 and 360.50 kg /fad in the first and second seasons,

respectively .

For Iriana variety, the highest mean values were obtained by
sowing flax on 25 Oct. with a plant density of 1875 seeds/m” with
average yield of 501.09 and 580.77 kg/fad in the first and second
seasons, respectively. But the lowest mean values obtained when
planting flax on 5Dec. combined with 1125 seeds/m” with averages of

385.38 and 468.55 kg in the two successive seasons, respectively.

The interaction between variety and density indicated that Iriana
variety rtesponse to plant density was much greater than Giza8.
Increasing plant density from 1125 to 1500 and 1875 seeds/m”
increased fiber yield/fad by 8.31 and 15.70 % in 1995-1996 season,
and 5.70 and 11.89 % in 1996-97 season, respectively with Giza8. The
corresponding increases for Iriana were 11.82 and 20.35 % in the first

season, and 4.56 and 15.09 % in the second season, respectively.

The interaction between sowing date and density indicated that
the effect of sowing date on fiber yield / fad was more evident at the
population density of 1500 seeds/m’ where the yield reduction reached
15.21 and 16.41 % in the first and second seasons. respectively, due to
delaying sowing from Oct.25 to Dec.5 .

The corresponding reductions in fiber yield were only 10.86 and
55 % in the two successive seasons ata density of 1125 seeds/m’,
being 12.12 and 11.68 % at 1500 seeds/m” in the two successive

seasons .
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The second order interaction showed that the highest fiber
yield/ fad was produced by Iriana variety sown on Oct.25 and seeded
at 1875 seeds/m?®, being 501.09 and 580.77 kg /fad in 1995 / 96 and
1996 / 97 seasons, respectively.

On the other hand, the lowest fiber yield was 234.00 in the first
season and 360.50 kg / fad in the second one which was produced by

Giza8 sown on Dec.5 and seeded at 1125 seeds/m> .

Generally it could be concluded that straw yield and its
components indicated significant differences between the two flax
varieties namely Giza8 and Inana as well as among sowing dates and
plant densities in both seasons, except with the main stem diameter

trait which was significantly affected in the second season only .

Concerning the two flax varieties, Iriana variety surpassed Giza
8 and achieved maximum estimates in total plant height, technical

stem length, straw yield/ plant as well as per faddan and fiber yield/

fad, but Iriana variety was thinner in stem diameter .

In respect to sowing dates effect, the early planting of flax (25%
October) increased vegetative growth period and was superior either
when compared with the intermediate date (15% Nov.) or the latest one
(5% Dec.) in all straw characters studied in both seasons.

For plant density effect, data illustrated that the greatest piant
density per unit area (1875 seeds/m?) recorded maximum estimates in
total plant height, technical stem length, straw and fiber yields/faddan,
while the same plant density resulted in minimum mean values in
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relation to the main stem diameter and straw yield/ plant in

comparison with the lowest plant density (1125 seeds /m?) .

Meanwhile, sowing flax plants at the plant density of 1500

seeds/m? produced intermediate estimates between the highest plant

density and lowest one .

II - Seed Yield And Its Related Characters:
1- Number of capsules / plant:

Mean values of number of capsules / plant as affected by
sowing dates, plant density of the two flax varieties in the two

successive seasons 1995 /96 and 1996 / 97 are presented in Table (8).

Analysis of variance indicated significant differences between
the two flax varieties i.e. Giza8 and Iriana only in the first season ,

while sowing date and plant density treatments, showed significant

effect on number of capsules / plant in both seasons .

For flax varieties, results revealed that the local variety Giza8
was superior over Iriana in relation to number of capsules/plant in
both seasons. The mean values of this character for Giza8 cv were
8.20 and 10.38 in the two successive seasons, when compared with the
lower number of capsules/plant obtained by Iriana which recorded
641 and 7.91 capsules/plant in the two successive seasoms,
respectively. These ‘results which appeared as varietal differences are
due to genetical make up for each flax genotype, agree with those
obtained by Spratt et al (1963) Salama (1983), El-Kady (1985),
Salama (1988), Sorour et al (1988), Hella et al (1989), Kineber (1991),
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El-Shimy et al (1993), El-Sweify (1993), Sharief (1993), Moawed
(1996), Abou Zaied (1997) and El-Shimy et al (1997).

Concerning sowing dates effects, results showed a gradual
decrements in number of capsules/ plant with delaying sowing date
from 25 Oct. to 5 Dec., with a range of 8.20 to 6.57 capsules / plant in
the first seasons, and from 10.23 to 8.13 capsules / plant in the second
one, respectively. The present results revealed that delaying sowing
date after Oct.25 caused a remarkable reduction in number of capsules
/ plant . The same trend was observed by kwon et al (1988) and Samui
and Bondopadhyay (1992).

Results showed that there were gradual decrements in number
of capsules / plant when plant density increased from 1125 to 1500
and 1875 seeds /m°. The mean values obtained were 8.71 , 7.57 and
5.62 capsules / plant for the plant density of 1125, 1500 and 1875
seeds/m’ respectively, in the first season being 11.64, 9.03 and 6.76
capsules / plant in the second season . The results agree with those
obtained by Horodyski and Sokolowski (1964), El-Farcuk (1968),
El-Nakhlawy (1975), Gad and El-Farouk (1978), Momtaz et al (1981),
Zahran et al (1989), El-Shimy et al (1985), Hella et al (1986), Salama
(1988), Abd-Alla et al (1989), Mostafa (1990), Freer (1992), El-
Shimy et al (1993), El-Sweify (1993), Mahmoud (1993), Nada (1995)
and Amany El-Refaie (1996).

The interaction between variety x sowing date in the first
season and sowing date x dcnsity in the second one had significant
effect on number of capsules / plant but the remaining interactions did
not reach the level of significance . In general, the highest capsules
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number / plant for Giza8 variety was obtained by sowing on 25 Oct.,
combined with the lowest plant density (1125 seeds/m”) with mean
values of 12.83 and 16.05 in the two successive seasons. The lowest
mean values were obtained by sowing flax on 5 Dec. at 1875 seeds/m”
with averages of 5.61 and 7.21 in 1995/96 and 1996 / 97 seasons,

respectively .

For Iriana variety , the highest capsules number was obtained
by sowing flax on 25 Oct. with plant density of 1125 seeds /m? (7.88
~and 11.34), but the lowest mean values were obtained when planting
flax on 5 Dec., combined with 1875 seeds /m?, the average being 4.58

and 5.15 capsules / plant in the two successive seasons , respectively .

2- Number of seeds / capsule :

Mean values of number of seeds / capsule as affected by sowing
dates, plant density and two flax varieties in the two successive

seasons of 1995/96 and 1996/ 97 are presented in Table (9).

Analysis of variance indicated significant differences between
the two flax varieties i.e Giza 8 and Iriana as well as among sowing

date and plant density treatments in both seasons.

Regarding flax varieties , results. .revealed that Giza8 was
superior over Iriana in number of seeds/capsule, in both seasons. The
mean values obtained by Giza8 cv, were 7.02 and 8.30 seeds / capsule
in the first and second seasons, respectively, when compared with the
lower mean values obtained by Iriana which recorded 6.26 and 6.74
seeds / capsule in two successive seasons, respectively. These results
agree with those obtained by Spratt et al (1963), Kumar and Singh
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(1967), Salama (1988), Hella et al (1989), Moawed (1996), Abou
Zaied (1997) and El-Shimy et al (1997).

Concerning sowing dates effect, results showed a gradual
- decrement in number of seeds per capsule with delaying sowing date
from 791 to 5.54 seeds/ capsule in the first season and from 7.78 to
7.27 seeds / capsule in the second s'eason for sowing on 25 Oct. and
5 Dec. respectively. It is clear that delaying sowing date after the first
one caused relatively remarkable reduction in number of seeds /
capsule as a result of reducing the vegetative growth period. Similar

results were obtained by El-Haroun et al (1982), Kwon et al (1988)
and Samui and Bondopadhyay (1992) .

Results showed that the number of seeds / capsule decreased
with increasing plant density per unit area ( from 1125 to 1875 seeds
/m* ) with the mean number of 7.66, 6.59 and 5.66 seeds / capsule in
the first season and respective estimates in the second one of 8.31,
7.55 and 6.69 seeds / capsule for the three plant densities of 1125 ,
1500 and 1875 seeds / m’. The reduction in seeds number / capsule is
due to the increase in plant competition. Many investigators found

similar results among them are Horodyski and Sokolowski (1964) and
Abd-Alla et al (1989).

All interaction combinations of the treatments under study had
no significant effect on this trait in both seasons, except variety x
density interaction in the second one which reached the level of
significance. It could be concluded that the highest mean values of

number of seeds / capsule for Giza8 variety were obtained by sowing
on 25 Oct. combined with the lowest plant density of 1125 seeds/ m?
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| (9.65 and 9.48) seeds /capsule in both seasons, but the lowest mean
values were obtained by sowing flax seeds on 5 Dec. at 1875 seeds
/m? , with averages of 4.45 and 6.99 seeds / capsule in the two
successive seasons, respectively. The same treatments which recorded
_either maximum number of seeds / capsule or the minimum estimates
" for Giza 8 occurred also with Iriana variety. The corresponding values
were 7.95 and 7.40 seeds / capsule as the highest values in 1995 / 96
and 1996 / 97 season, respectively, whereas the lowest values were

4.33 and 5.76, respectively.
3- Apical branching zone length :

Mean values of apical branching zone length trait as affected by
sowing dates and plant density of the two flax varieties in the two
successive seasons 1995 / 1996 and 1996 / 1997 are presented in
Table (10) .

Analysis of variance indicated significant differences between
the two flax varieties i.e. Giza 8 and Iriana as well as sowing dates and
plant density treatments in the first season only, but in the second one
the differences in apical branching zone length did not reach the level
of significance. | '

Regarding flax varieties, results revealed that the imported
Iriana was the greater apical branching zone length in both seasons.
The mean values obtained by Iriana were 18.80 cm in the first season
and 18.75 cm in the second one when compared with the shorter flax
plants obtained by Giza8 which recorded 15.40 and 18.10 cm in the
two successive seasons, respectively. This finding is in harmony with
those obtained by Spratt et al., (1963) , Kumar and Singh (1967),
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Salama (1983), El-Kady (1985), Salama (1988), Hella et al (1989)
Moawed (1996) and Abou Zaied (1997).

Concerning sowing dates effect, results showed a gradual
decrement in apical zone length with delaying sowing date from
250ct. to 5 Dec. Apical zone length decreased from 17.97 to 16.42 cm
in the first season, and from 19.25 to 17.66 cm in the second one as
sowing date was delayed from Oct.25 to Dec5. The difference in the
second season was not significant. Similar results were also obtained
by El-Haroun et al (1982) and Samui and Bondopadhyay (1992).

The results showed also a gradual reduction in apical zone
length when plant density increased from 1125 to 1875 seeds /m?
with the mean values of 16.09, 17.04 and 18.25 cm in the first season
for plant densities 1125,1500 and 1875 seeds /m* . The respective
estimates in the second season were 17.45, 18.21 and 19.62 cm,
respectively which were not significantly different. Similar results
were also obtained by Horodyski and Sokolowski (1964) and
Abd-Alla et al (1989).

All interaction combinations of the treatments under study had
significant effect on apical branching zone length in the first season
except that between variety and sowing date . In the second season all
interactions had insignificant effect on this character . It could be
concluded that the tallest apical branching zone length for Giza8
variety was obtained by sowing on 5% Dec. combined with the lowest
plant density (1875 seeds/m?) with mean values of 16.66 and 20.44
cm in the first and second seasons, respectively. On the other hand,
the shortest apical branching zone length was obtained by sowing flax
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on 25%Oct. at 1125 seeds/m” with averages of 14.60 and 16.53 cm in

the two successive seasons, respectively.

For Iriana variety the tallest apical branching zone length was
obtained by sowing flax on 5% Dec., at plant density of 1875 seeds /
m? with average values of 20.10 and 20.46 cm in the first and second
seasons, respectively, but the shortest ones were obtained when
pianting flax on 25% Oct., combined with 1125 seeds /m* with averages

of 15.42 and 17.43 cm in the two successive seasons, respectively.
4-Seed yield / plant (g) :

Mean values of seed yield/ plant as affected by sowing dates,
plant density of the two flax varieties in the two successive seasons

1995 /1996 and 1996 /1997 are presented in Table (11).

Analysis of variance indicated significant differences between
the two flax varieties as well as due to sowing dates and plant density

treatments in both seasons.

Regarding flax varieties, results revealed that Giza8 was
superior over Iriana in relation to seed yield per plant in both seasons.
The mean values obtained by Giza8 were 1.61 and 1.89 g when
compared with Iriana which recorded 1.15 and 1.37 g in the two
successive seasons, respectively. The present results agree with those
obtained by Kumar and Singh (1967) Yousef (1968),Momtaz and
Allam (1977), Momtaz et al (1980), El-Kady (1985), El-Kady et al
(1988), Salama (1988), Hella et al (1989), Ei-Sweify (1993), Abou
Zaied (1997) and El-Shimy et al (1997).
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Concerning sowing dates effect, results showed a gradual

.

ecrement in seed yield pef plant with delaying sowing date from

) ]

50ct. to 5 Dec. Seed yield per plant decreased from 1.47t0 128 gin
the first season and from 1.75t0151¢g in the second one as sowing
was delayed from Oct.25to Dec.5 respectively . The present results
revealed that delaying sowing date after Oct.25 caused remarkable
reduction in seed yield per plant due to the reduction in the vegetative
growth period. The present results agree with those obtained by

El-Haroun et al (1982), Kwon et al (1988). Samui and Bondopadhyay
(1992).

The results indicated that there are gradual decrements in seed
yield per plant when plant density increased from 1125 to 1875 seeds
/m® with the mean values of 1.48,1.39 and 1.27 g in the first season

respectively.

The respective estimates in the second season were 1.78, 1.64
and 147 g for the plant density of 1125, 1500 and 1875 seeds/m’
respectively, the reduction in seed yield /plantatdense planting is
mainly due to the increase in plant competition . Similar results were
also reported by El-Hariri (1964), Horodyski and Sokolowski (1964),
El-Farouk (1968), Zahran et al (1984), Hella et al (1986), Salama
(1988), Abd-Alla ei al (1989), Mostafa (1990), Freer (1992), El-
Shimy et al (1993), El-Sweify (1993), Nada (1995) and Amany El-
Refaie (1996).

All interaction combinations of the treatments under study had
sighificant effect on seed yield per plants except with varicty x sowing
dade which was not significant in the first season. It means that the
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three factors studied depended on each other in affecting this
character. It could be concluded that the maximum mean values of
seed yield/plant of Giza8 variety were obtained by sowing on 25 Oct.
combined with the lowest plant density of 1125 seeds /m?. The mean
values recorded were 1.82 and 2.21 g in the first and second seasons,
respectively. while the minimum values were obtained by sowing on 5
Dec., at 1875 seeds / m’, with averages of 1.26 and 1.45 g in the two

successive seasons, respectively.

For Iriana variety, the highest mean values were obtained by
sowing flax on 25 Oct. at plant density of 1125 seeds/m” with an
average of 1.31 and 1.59g , respectively, while the lowest mean values
were obtained when planting flax on 5 Dec., combined with 1875
seeds / m® with averages of 1.05 and 1.21 gin the two successive

seasons , respectively .

The second order interaction indicated that the maximum seed
yield / plant was 1.82 and 2.21g in the first and second seasons,
respectively which was recorded with Giza8, sown on Oct.25 and
seeded at 1125 seeds / m”. On the other hand, the minimum seed yield
was 1.26 and 1.45 g in 1995/ 96 and 1996 / 97 seasons, respectively,
which was obtained by Iriana, sown on Dec.5 and seeded at 1875
seeds / m’.

5- Seed index (g) :

Mean values of seed index as affected by sowing date and plant
density of the two flax varieties in the two successive seasons 1995 /
1996 and 1996 / 1997 are presented in Table (12).
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Statistical analysis indicated significant differences between the
two flax varieties i.e, Giza8 and Iriana as well as due to sowing date

and plant density treatments in both seasons. .

For flax vaneties, results revealed that the local variety Giza8
achieved a greater seed index and surpassed Iriana in both seasons.
The mean values of this character for Giza8 were 8.25and 8.62 g
when compared with the lower mean values by Iriana which recorded
573 and 5.80 g in the two successive seasons, respectively. The
present results agreed with those obtained by Kumar and Singh
(1967), Remussi et al (1967), Momtaz et al (1980), Salama (1983),
El-Kady (1985), El-Kady et al (1988), Salama (1988), Sorour et al
(1988), Hella et al (1989), Momtaz et al (1989), El-Sweify (1993),
Moawed (1996), and Abou Zated (1997).

Concerning sowing dates effect, results showed a gradual
reduction in seed index with delaying sowing date from 25 Oct. to 5
Dec. The estimates obtained were 7.33, 6.93 and 6.71 g in the first
season and 7.45, 7.22 and 6.96 g in the second season for the three
sowing dates 25 Oct., 15 Nov. and 5 Dec., respectively. The reduction
in seed index due to delaying sowing date is mainly due to the reduced
vegetative growth period which leads to a decrease in dry matter
accumulation. Similar results were also reperted by El-Nakhlawy et al
(1978), El-Farouk et al (1980), El-Haroun et al (1982), Kwon et al
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(1988), Abou Zaied (1991), Samui and Bondopadhyay (1992) and
Moawed (1996) .

Results showed also that seed index decreased with the increase
in plant density from 1125 to 2250 seeds/m>. The mean values
obtained were 7.10, 7.03 and 6.84 g in the first season, corresponding
to 7.39, 7.24 and 6.97 g in the second season for the plant density of
1125, 1500 and 1875 seeds/m2, respectively. The reduction in seed
index due to the increase in population density is a result of the
increase in the competition among growing plants for light, water and
nutrients. Similar results were also reported by Horodyski and
Sokolowski (1964), El-Farouk (1968), Gad and El-Farouk (1978), El-
Farouk et al (1980), Zahran et al (1984), Salama (1988), El-Shimy et
al (1993), El-Sweify (1993), Moawed (1996), and Amany El-Refaie (1996).

Variety x sowing date and variety x density interactions in both
seasons in addition to sowing date x density in the first season had
significant effect on seed index . On the other hand, the second order

interaction had no significant effect on seed index in both seasons .

Results showed that the highest mean values of seed index for
Giza8 variety were recorded by sowing on 25 Oct. combined with the
lowest plant density of 1125 seeds /m* which recorded 8.39 and 8.87 g
but the lowest mean values were obtained by sowing on 5 Dec. at
1875 seeds/m* with averages of 8.10 and 8.28 g in the first and second
scasons, respectively. For Iriana variety, the highest mean values of
seed index were obtained by sowing on 25 Oct. with plant density of
1125 seeds/m’ with averages of 6.40 and 6.37 g, but the lowest mean
valmes were obtained when planting on 5 Dec., combined with 1875
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seeds/m> with averages of 5.04 and 5.16 g in the two successive

seasons, respectively.

The previous results indicated that sowing on 25 Oct. (the
carliest date) combined with the lowest plant density caused an
increment in seed index in both seasons. Meanwhile , the latest

sowing date combined with the highest plant density caused opposite
trend. |

6- Seed yield / faddan (kg) :

Mean values of seed yield / fad as affected by sowing dates and
plant density of the two flax varieties in the two successive seasons

1995 /1996 and 1996 /1997 are presented in Table (13) .

Analysis of variance indicated significant differences between
the two flax varieties Giza8 and Iriana as well as due to sowing date

and plant density treatments in both seasons.

Regarding flax varieties, results revealed that Giza8 variety was
superior over Iriana in relation to seed yield / fad in both seasons. The
mean values obtained by Giza8 were 589.77 and 677.07 kg / fad while
the imported Iriana recorded 485.40 and 560.88 kg in the two

successive seasons, respectively .

The present results indicated the superiority of Giza8 in seed
yield over Iriana . The previous results showed that Giza8 was
superior in number of capsules/plant , number of seeds / capsules ,
seed yield / plant and seed index , consequently a higher seed yield /
fad is excepted . The present results agree with those obtained by
El-Kalla and El-Kassaby (1982) , E}-Kady et al (1988),
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Salama (1988), Sorour et al (1988), Hella et al (1989), Momtaz et al
(1989), Kineber (1991), El-Shimy et al (1993), El-Sweify (1993),
Sharief (1993), Samui et al (1995), El-Sweify (1996), Abou Zaied
(1997) and El-Shimy et al (1997) .

Concerning sowing date effects, results showed a gradual
decrement in seed yield / fad with délaying sowing date from 25 Oct.
to 5 Dec. Seed yield per plant decreased from 561.06 to 513.86 kg /
fad in the first season, and from 643.38 to 595.02 kg /fad in the

second one as sowing date was delayed from Oct.25 to Dec. 5 .

The present results revealed that delaying sowing date after
Oct.25 caused a remarkable reduction in seed yield per faddan, due to
a reduction in the vegetative growth period . These findings are
confirmed with those obtained by Mothur et al (1984), Sharma and
Roy (1987), Kowen et al (1988), Samui and Bondopadhyay (1992)
and Warma and Pothak (1993).

The results revealed that there was a gradual increase in seed
yield per faddan when plant -dcnsity increased from 1125 to 1875
seeds /m’ with the mean values of 510.98, 543.31 and 558.46 kg / fad.
for the plant densities of 1125, 1500 and 1875 seeds /m” in the first
season, respectively, corresponding to 586.53, 624.81 and 645.56 kg /
fad in the second season. In spite of the decrease in seed yield per
plant (g) with increasing plant density per unit area, but an opposite
trend had happened in seed yield / faddan due to the greater number of
flax plants per unit area with increasing plant density which
compensates the reduction in seed yield / plant. Similar results were
repgrted by Mokhtar (1965), El-Farouk (1968), El-Nakhlawy (1975),
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El-Nakhlawy et al (1978), Vasilica and Vasilica (1979), Momtaz et al
(1980), Zahran et al (1984), El-Shimy et al (1985), Hella et al (1986),
Hassan and El-Farouk (1987), Salama (1983), Kwon et al (1988),

Subotinas (1991), Bassi and Badiyala (1992), Nada (1995) and
Amany El-Refaie (1996) .

The interaction between variety and densities as well as the
second order interaction had significant effect on seed yield / fad, but
variety x sowing date as well as sowing date x density had
insignificant effect in both seasons. It could be concluded that the
highest mean wvalues of this character were obtained by Giza8 variety
when flax was sown on 25 Oct., combined with the highest plant
density of 1875 seeds /m* with the mean values of 639.45 and 735.38
kg / fad in the first and second seasons, respectively. On the other
hand, the lowest mean values were obtained by sowing flax on 5 Dec.
at 1125 seeds /m’ with the averages of 512.55 and 589.95 kg / fad in
the two successive seasons, respectively. Iriana variety yielded its
maximum mean values (523.18 and 601.63 kg seeds faddan) by
sowing flax on 25 Oct. at plant density of 1875 seeds /m?, but the
lowest mean values were obtained when planting flax on 5 Dec.
combined with 1125 seeds/fad with averages of 448.33 and 519.35
kg/fad in the two successive seasons, respectively.

The second order interaction indicated that the maximum seed
yield / fad was 639.45 and 735.38 kg in the first and second seasons,

respectively which was recorded by Giza8, sown on Oct25 and
seeded at 1875 seeds /m 2.
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On the other hand, the minimum seed yield / fad was obtained
by Iriana sown on Dec.5 at 1125 seeds / m’, being 448.33 and 519.35
kg in 1995/ 1996 and 1996 / 1997 seasons, respectively.

Generally, it can be concluded that there are significant
differences between the two flax varieties, Giza8 and Iriana 1n all seed
characters studied in both seasons except with number of capsules /
plant and apical branching zone length in the second season where the
differences did not reach the level of significant. The local flax variety
Giza8 was superior to the imported Irana in all seed yield and its
components i.e., number of capsules / plant, number of seeds /

capsule, apical branching zone length seed index and seed yield / plant

as well as per faddan.

There are considerable reductions in all seed characters
previously mentioned as affected by delaying sowing date. In addition
the three sowing dates (25 Oct., 15 Nov. and 5 Dec) significantly
differed in their effect on seed traits in both seasons except with the

apical branching zone length which was not significantly affected in
the second season .

Concerning plant density effect, most of seed characters under
study were significantly affected by the three plant densities i.c,
1125,1500 and 1875 seeds /m?, except with the apical branching zone
length which was not significantly affected in the second season
Maoreover, the mean values of these characters decreased with
incteasing plant density towards the highest seed rate. On the other
hand, seed yield / faddan was increased with increasing plant density .
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IIL. Technological Characters :
1 - Fiber length (cm):

Mean values of fiber length as affected by sowing dates and
plant density of the two flax varieties in the two successive seasons
1995 /1996 and 1996 / 1997 are presented in Table (14) .

Analysis of variance indicated significant differences between
the two flax varieties 1.e, Giza8 and Iriana as well as due to sowing

date and plant density treatments in both seasons .

Regarding flax wvarieties, results revealed that Iriana was
superior over Giza8 in fiber length character in both seasons. The
mean values obtained by Iriana were 73.83 and 86.94 cm compared
with the shorter mean values obtained by Giza8 which recorded 60.78
and 71.56 cm in the two successive seasons, respectively. These
results indicated that Iriana is superior as fiber flax variety. The results
agree with those obtained by Salama (1983), Hella et al (1986), El-
Kady et al (1988), Salama (1988), El-Gazzar (1990), Kineber (1991),
El-Sweify (1993), El- Sweify and Mostafa (1996), Moawed (1996),
Abou Zaied (1997) and El-Shimy et al (1997) .

Concerning sowing dates effect, fiber length was decreased
from 69.97 to 64.61 cm in the first season and from 81.66 to 76.03 cm
in the second one when sowing was delayed from Oct.25 to Dec.5,
respectively. It is clear that delaying sowing date after Oct.25 caused a
remarkable reduction in fiber length. This result is due to the good
cffects of a longer growth period on fiber formation. Similar results
wete obtained by El- Farouk et al (1980), Samia Hassan and El-Farouk




