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INTRODUCTION

Flax (Linum usitatissimum L.) is one of the ancient grown crops
in several regions of the world for both fiber and seed production. In
Egypt, it ranked first as a bast fiber crop in relation to its cultivated
area annually and importance. Flax plays a great role in the national
economy in terms of increasing fiber exportation. It is necessary now
to increase flax productivity from the relatively limited cultivated area
which recorded about 30000 faddans in 1996/97 season. Thereby, this
area must reach about 70000 faddans annually to cover the great gap
between flax seed oil production and local consumption, where Egypt

imports about 50 % of its local consumption from foreign countries.

Flax seed oil is considered the best dry oil used for painting and
in different artificial products and in medicine purposes. The increase
of flax -seed and fiber could be achieved by growing promising
genotypes characterized by high yielding ability or by improving
agricultural treatments such as sowing dates and plant density
(seeding rate).

The main adjectives of the present investigation are to study the
effect of sowing dates and plant density as two important factors
influencing environmental conditions on two flax varieties i.c., Giza 8
and Irana. The effect of these two factors on the yield, yield
components and quality of both seeds and fibers of the tested varieties
are considered. These two varieties include a dual purpose variety
represented by Giza8 and a fiber type represented by Iriana.




REVIEW OF LITERATURE

The review of literature of this study is classified according to

the three studied factors i.e., varietal differences, sowing dates and

plant density.
A. Varietal differences:

Spratt et al., (1963), reported that the highest number of
capsules per plant was recorded with Kocket, Morine and Raja. Red

wood had one seed per capsule more than Kocket and yielded more.

Gupta et al., (1964), found that great differences in straw yield
components among varieties. The results showed that the highest seed
yield and oil percentage were obtained by K, cv when they compared

with 15 oil seed flax varieties.

Hermant (1966), reported that Bs; and Reina cvs gave high

production, whereas, By, cv was the highest in straw and seed yields
of flax.

Kumar and Singh (1967), showed that C.L.1426 variety had
highest seed yield per plant and number of seeds per capsule, while
C.1.378 variety had the heaviest weight of 1000 seeds.

Remussi et al, (1967), reported that many varieties of oil seed
flax were different in 1000-sced weight. They added that this

character was influenced mainly by variety. Oil content was also
found to vary with variety.




Yousef (1968), found that the mean value of technical length

for Giza 4 flax cv was 86.10 ¢cm and seed yield per plant for the same
variety was 0.284 g.

Al-Shamma and El-Hassan (1969), in Iraq, reported that
Morocan 50 cv gave the highest percentage of oil (38.9-43.7%).

Vasilica (1976), found that fiber yields ranged from 646 kg/ha
with Wiera to 1.07 tha with Primo and he noticed that seed yield
ranged from 762 kg/ha with Fibra to 427 kg/ha with Wiera, when he

compared 10 fiber flax varieties.

Momtaz et al, (1977), evaluated 36 oil seed flax varieties
introduced from USA . They found that the most promising
introduction was No.1049, yielding 1.76 g seed per plant and

surpassed the remaining ones in this case.

Robles (1979), in Mexico, noticed that seed yield ranged from
2.27 t/ha with Guaycum cv to 3.34 tha with Alcorta cv and seed oil
content ranged from 25.8% with Pavano cv to 36.6% with Buena cv
when he evaluated 16 varieties of oil seed flax in varietal trail.

Momtaz et al., (1980), reported that Giza 5 and Giza 6 varieties
have significantly higher straw yield than Giza 4 while Giza 6 has a
significantly higher seed index (1000-seed weight) and seed yield than
Giza 5 and Giza 4. They also found that Giza 5 had significantly
higher fiber yield than the commercial variety Giza 4.

El-Farouk et al, (1982), indicated that Giza 6 was superior to
Giza 5 in growth characters in terms of plant height, technical length,

stem diameter and top branching zone length and outyielded Giza 5 in . »




seed, straw and fiber production. Fibers of Giza 5 were longer and
finer than those of Giza 6.

El-Kalla and El-Kassaby (1982), compared some of flax
varieties i.e., Inana, Giza 4, Giza 5 and Giza 6 and found that Iriana
fiber variety surpassed the other three local varieties 1.e., Giza 4, Giza
5 and Giza 6 in plant height, technical stem length, and long fiber

percentage, while Giza 6 variety produced the highest seed yield per
faddan.

Abd-El-Raouf et al,, (1983), evaluated 6 flax cvs and found
that Hera cv produced the highest total fiber yield (521 kg/fad )

Salama (1983), found that flax variety Giza 5 outyielded Giza 6
in plant height, technical length, straw and fiber yields per faddan and
fiber length. On the other hand, Giza 6 surpassed Giza 5 in seed and

oil yields per faddan, number of capsules per plant, seed index, oil
percentage and fiber fineness.

El-Kady (1985), reported that flax variety Giza 5 exceeded
Giza 6 in technical stem length and fiber yiéld ner plant. On the
contrary, length of top branching zone, stem diameter, seed yield per
plant, number of capsules per plant and seed index (1000-seed weight)
in Giza 6 were higher than those obtained by Giza 5.

Hella et al, (1986), evaluated three flax varieties Giza 5, Giza
6 and Regeina in regard to flax yield and its components. They found
that Regeina produced the highest values of techmical stem length,

stem diameter, straw yield per plant as well as per faddan, fiber length
and fiber fineness.




El-Kady et al., (1988), evaluated three flax genotypes i.e.,
Belinka, Giza 5 and Fam. 2419/1. They found that Fam.2419/1
outyielded the other cultivars for straw yield per faddan, yield of seeds
and seed index. However, Belinka variety surpassed the other cvs for

technical length , fiber yield per faddan, fiber length and fiber
fineness.

Salama (1988), evaluated three flax cultivars 1.e., Giza 5, Giza
6 and Belinka. He found that Belinka variety surpassed Giza 6 in
technical stem length and number of basal branches per plant, while
Giza 6 had higher values of upper branching zone length, main stem
diameter, straw yield per plant, number of capsules per plant, number
of seeds per capsule, number of seeds per plant, seed index, seed yield
per plant and seed yield per faddan, as compared with Giza 5 and
Belinka. He also found that Belinka ¢v had higher values of fiber

yield per plant and per faddan, fiber length, fiber percentage and fiber
fineness.

Souror et al., (1988), compared some flax lines and Giza 5 cv,

They found that families 193/1, 196/1, 2651/2, 237/1 and 2419/1 gave

the highest values of technical stem length, straw yield per plant and

fiber yield, while families 2419/1 and 26512 were higher values of

number of capsules per plant, seed index and seed yield as compared

with 193/1, 196/1 and 237/1 families. They also found that 2419/1 and
2651/2 families surpassed 193/1 in oil yield.

Hella et al, (1989), indicatedthatGizaSvarietywashigherin
straw yield per plant as well aspafaddan,numberofmpsul&eper
plant,nmnberofseedspercapsune,mdnumberofseedsperplamﬂlan




Giza 6 variety while the latter was higher than Giza 5 variety in seed

yield per plant, seed yield per faddan and seed index.

Momtaz et al., (1989), concluded that Giza 7 and Giza 8 flax
varieties were significantly higher in straw yield per faddan, fiber
yield per faddan, plant height, long fiber percentage, seed yield per
faddan and seed index than the commercial variety Giza 5. In the
same time, they observed significant differences between Giza 7 and
Giza 8 for these mentioned characters in addition to oil percentage. On
the other hand, means of seed yield per faddan, seed index and oil
percentage for Giza 8 variety were higher than those of Giza 7 variety.
They also noticed no significant differences between Giza 7 and the
commercial variety Giza 5 in oil percentage, whereas Giza 8 variety

was significantly higher in oil percentage than the commercial variety
Giza S.

El-Gazzar (1990), reported that Belinka variety had higher
~ values in fiber percentage, fiber length, fiber yield per plant as well as
per faddan and fiber fineness than the commercial variety Giza 5 and

Fam. 2419/1 surpassed Belinka variety in oil content and oil yield per
faddan.

Kineber (1991), compared eleven strains of flax with the
commerctal variety Giza 5 and found that S.193/1 significantly out-
yielded Giza 5 by 27% with regard to straw yield per faddan and by
32% concerning fiber yield per faddan. He also found that technical

stem length, straw yield per plant, fiber length and fiber fineness of
S.193/1 were higher than in Giza 5. Also S.2561/1 surpassed the other

strains in seed yield and its components i.c., number of capsules per




plant, seed yield per plant and seed yield per faddan followed by S.
162/12, S.2419/1 and S.2465/1.

El-Shimy et al., (1993), evaluated four flax genotypes. They
found that significant differences among genotypes in all characters
under study, where S. 162/12 ranked the first followed by Giza 5,
S.2465/1 and S.2419/1 in relation to plant height, technical length,
main stem diameter as well as straw and fiber yields per faddan.
Meanwhile, Giza 5 variety was superior in number of capsules per

plant and seed yield per faddan followed by S.162/12, S.2419/1 and S.
2465/1.

El-Sweify (1993), reported that Giza 7 flax variety recorded
higher values of technical length, straw yield per plant and per faddan,
fiber length, long fiber percentage and fiber fineness than S.2419/1.
On the other hand, S.2419/1 was superior in main stem diameter,
number of capsules per plant, seed yield per plant as well as per

faddan, seed index, oil percentage and oil yield per faddan.

Mostafa (1994), evaluated 12 flax genotypes namely Giza 5
Giza 6, Giza 7, Giza8, S.119/2, S.23/4, 5.282/37/14/8, 5.402/3/3/5,
S.2465/1, 8.2651/2, S.281/209/2/2 and $.329/5/3. He reported that
there were significant differences between these genotypes where
Giza 7 ranked first and was superior over the remaining genotypes in

total plant height, technical stem length, straw yield per plart as well
as per faddan and fiber yteld per faddan.

El-Kady et al,, (1995), evaluated six promising flax genotypes
(8.355, S.342, Giza 7, Giza 8, S.2419 and S.297). They reported that

S.341 was the best genotype in straw yield and its related characters,
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El-Kilany et al., (1994), in Egypt, studied the effect of six sowing
dates (on 10 ® 20 ® and 30 ® of October and 102, 20 @ and 30 ®
November) on yield of flax. They concluded that the first three sowing
dates gave higher straw yields than the later three ones.

Dixit et al., (1994), indicated that delaying sowing date after 25
Oct. decreased seed yield. They also found that seed yield was

decreased by 75% when flax was sown on 15 Dec.

C. Plant density:

Nazif (1958), in Egypt, mentioned that the optimum rates of
sowing per faddan for some varieties of flax were as follows: 80 kg
for “Hinidi”, 75 kg for Giza 4 and 60-65 kg for European types. He
added that the very light rates of sowing did not give enough seed
yields. Moreover, the straw produced in this case will be scarified

owing to the extreme branching of the stems.

Garber (1960), found that the optimum seeding rate ranged
from 150 to 160 kg/ha for fiber yield.

El-Hariri (1964), found that a high seeding rate of flax caused
an increment in plant height. On the other hand, the seed yield/plant,
number of capsules/plant and straw yield/plant at the low seeding rate
exceeded those obtained from the highest one.

Horodyski and Sokolowski (1964), showed that the yield per
unit area of flax straw increased with increasing seeding rate while the
highest seed yield of flax occurred with the lowest rate.
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Mokhtar (1965), in Egypt, reported that the seeding rate of 70-

75 kg per faddan gave the best yields of straw, fiber and seeds per
faddan.

El-Farouk (1968), found an increment in straw yield, seed
yield/faddan and fiber percentage with increasing seeding rates up to
100 kg/faddan. Meanwhile, the reduction of seeding rate caused
remarkable increases in stem diameter, number of capsules/plant, seed
yield/plant, seed index and fiber fineness. He also concluded that the
differences between the two seeding rates (60 and 80 kg/faddan) did

not reach the level of significance.

El-Nakhlawy (1975), found that seed rate had a significant
effect on total plant height, technical plant length, straw yield per
faddan and seed yield per faddan. On the other hand, number of

capsules per plant and oil percentage decreased with the increase of

seed rate from 20 towards 50 kg/faddan.

Sin et al., (1975), noticed that stem yield per ha of fiber flax
increased with increasing sowing density up to 2800 seeds/m?, while

seed oil of flax increased with increasing sowing density up to 1200
seeds/m’.

El-Nakhlawy et al,, (1978), studied the effect of four seeding
rates on flax (20, 40, 60 and 80 kg/faddan). They mentioned that straw
and seed yields per faddan increased by increasing plant density,
while total and technical length/plant were slightly increased, but there
was no significant difference in oil content between 20 and 40 kg/fad
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Gad and El-Farouk (1978), found a significant effect of
seeding rates on the total and technical plant length. There was an
increase in both characters with increasing the seed rates, whereas
number of capsules per plant decreased significantly with the increase
of seed rate. The results revealed that the rate of 55 kg per faddan was
the best seeding rates for seed, straw and fiber yields per faddan. In
addition, fiber length increased with increasing the seed rate from 25
to 55 kg per faddan, whereas, the seeding rate of 70 kg per faddan
gave the finest fibers. On the other hand, no definite effect was found

for seeding rates on seed index and oil percentage.

Gubbeles (1978), indicated that seed yield and oil content were

reduced with increasing sowing rate up to 1000 seeds/m?.

Vasilica and Vasilica (1979), used two plant densities of 1000 and
3000 seeds/m” and obtained seed yields of 533 and 826 kg/ha, while fiber
yields were 401 and 737 kg/ha, respectively.

Momtaz et al., (1980), indicated that flax variety Giza 6 was
significantly higher in seed yield per faddan, seed index and oil percentage
when seeding rate was 50 kg/faddan.

Momtaz et al, (1981), evaluated eight plant densities, namely, 250,
500, 750, 1000, 1250, 1500, 1750 and 2000 plants/m? fc;r flax cv Giza 5.
They found that there was an upward trend in the total and technical length
per plant with increasing plant density, whereas stem diameter and number
of capsules/plant significantly decreased with the increase in plant densities.
The results also showed that 1500 plants/m? (60 kg/faddan) was the best
plant density for straw, fiber yield/faddan and fiber percentage, while 2000

plants/m’ (30kg/faddan) produced the highest mean fiber length and fiber
fineness.
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Zahran et al., (1984), studied the effect of six seeding rates (500,
1000, 1500, 2000, 2500 and 3000 seeds/m®) on two flax cvs Giza 4 and
Giza 5. They found that there was a downward trend between seeding rate
and technical length, length of top capsule zone, straw and fiber yields per
plant and stem diameter. While straw and fiber yields/faddan increased
significantly as the sceding rate increased up to 2500 seeds/m®. Seed yield
and number of capsules/plant, seed index and oil seed percentage were
decreased significantly as the plant population increased. On the other hand,
- positive relationship was observed between seed yield/faddan and seeding

rate from 500 up to 1500 seeds/m’ and the highest seed yield/faddan was
obtained from 2000 seeds/m’.

Guleria and Singh (1985), found that the highest fiber and seed
yields were obtained with a seeding rate of 60 kg/ha

El-Shimy et al., (1985), found that a highly significant differences
due to seeding rates. Technical length, straw yield/faddan, fiber length,
fiber fineness and seed yield/faddan were increased with increasing seeding
rate up to 60 kg/faddan. On the other hand, a rate of 40 kg/faddan caused a

remarkable increase in main stem diameter, straw yield/plant and number of
capsules/plant.

Hella et al., (1986), noticed that a significant effect of seeding rates
on the stem diameter, straw yield/plant, fiber length, fiber fineness, seed
yield/faddan and oil percentage. In addition, the technical length and the
straw yield/faddan were increased with increasing the seed rate from 40 to
50 kg/faddan, whereas the seeding rate of 60 kg/faddan gave the longest
~and finest fibers. No significant effects on number of capsules and seed

yield per plant were recorded between the two seeding rates of 50 and 60
kg/faddan.
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Popa (1986), reported that increasing plant density to 1000 seeds/m?
gave the highest value of straw and seed yield of flax.

Hassan and El-Farouk (1987), indicated that 35 kg
seeds/faddan was the best rate for high fiber length in Belinka and
Giza 6 varieties. Differential response concerning flax yield per
faddan was observed and 50 kg/fad was the best for Giza 6 variety.
Significant increases in fineness were detected by increasing seed rate
up to 50 kg for Belinka and 65 kg for Giza 6. Whereas, the reverse

was true for seed index for Belinka variety only.

Salama (1988), indicated that there was gradual increase of
plant height, technical length, upper branching zone length, straw
yield/faddan, seed yield/faddan, fiber yield/faddan, fiber length, fiber
fineness, long fiber percentage and oil yield per faddan when seeding
rate increased. On the other hand, there was a decrease in main stem
diameter, straw yield/plant, number of capsules/plant, seed yield/plant,

seed index and oil percentage with increasing seeding rates from 30 to
70 kg/faddan.

Abd-Alla et el., (1989), stated that increasing seeding rate of
flax Giza 6 or Belinka cvs from 35 to 65 kg/faddan resulted in an
insignificant increase in total plant height by 9.5% and each of fiber
length and fiber fineness by 9.3 and 9.81%, respectively. Whereas
flowering zone length, stem diameter, capsules number/plant, seeds
number/plant, straw yield/plant and seed yield/plant significantly
decreased by 17.0, 8.4, 19.2, 16.6, 22.4 and 19.0%, respectively. They
added that increasing seeding rates slightly decreased oil percentage
of seeds.
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Kwon et al., (1988), found that increasing plant density from
100 up to 1200 seeds/m® increased plant height, oil percentage and

straw and seed yield. They concluded that the optimum seeding rate
was 600 seeds/m’.

Khalil (1990), found that straw yield of flax increased
significantly by 7.9% and 13.1% while fiber yield increased by 16.0%
and 35.3% when seeding rate was 70 and 90 kg/faddan, respectively.
On the other hand, oil percentage significantly decreased by 0.17%

and 0.50% when plant density increased to 70 or 90 kg/faddan,
respectively.

Mostafa (1990), found that the highest seed rate increased the
total length, technical length, upper branching zone length, straw yield
per faddan, fiber yield per faddan, long fiber percentage, fiber length
and fiber fineness. He also concluded that flax seed yield per faddan,
seed oil pefcentage and oil yield per faddan were not affected by
variation in seed rate from 30 to 60 kg/faddan, whereas straw yield per
plant, number of capsules per plant and seed yield per plant were
decreased by increasing seed rates.

Subotinas (1991), found that the best plant density was 20
million plants per hectare to produce highest fiber and seed yields.

Bassi and Badiyala (1992), found that sowing rates of 60, 80
and 100 kg/ha gave mean fiber yields of 434, 572 and 606 kg/ha and
seed yields of 573, 780 and 931 kg/ha, respectively.
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Dolgikh (1992), showed that the long fiber percentage was

decreased with the increase of seeding rates from 25 up to 35 million

seeds/ha.

Easson and Long (1992), found that the plant height, fiber
stem diameter and fiber length decreased with higher sowing rates.

Moreover, they added that the optimum plant density was 1800

plants/m”.

Freer (1992), found that number of capsules per plant and seed
yield per plant decreased with increasing plant density when flax was

grown at 233-723 plants/m’,

El-Shimy et al.,, (1993), indicated that there was a gradual
increase in plant height, technical length, straw yield/faddan, fiber
yield/faddan, long fiber percentage, oil yield/faddan and fiber length
with increasing seeding rate. On’ the contrary, there was remarkable
reduction in main stem diameter, straw yield/plant, number of

capsules/plant, seed yield/plant, seed index and oil percentage with
increasing seeding rates.

El-Sweify (1993), concluded that increasing plant density from
750 to 1000, 1250, 1750 and 2000 seeds/m’ increased plant height,
technical length, straw yield/faddan, fiber yield/faddan, long fiber
percentage, oil yield/faddan, fiber length and fiber fineness. On the
other hand, there was a reduction in the main stem diameter, straw
yield/plant, number of capsules/plant, seed yield/plant, seed index and

oil percentage with increasing plant density from 750 up to 2000
seeds/m’.
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Mahmoud (1993), found that the highest seed rate increased
the total length, technical length, straw yield per faddan, fiber yield
per faddan, long fiber percentage, seed yield per faddan, oil yield per
faddan, fiber length and fiber fineness.' Whereas, straw yield/plant,
seed yield/plant and number of capsules/plant were decreased by

increasing seed rates, while there was no significant effect on seed

index and oil percentage.

Nada (1995), noticed that significant differences were recorded
due to seeding rate with each of the following characters, i.e., plant
height, technical length, straw yield/faddan, seed yield/faddan, oil
yleld/faddan, long fiber percentage and fiber fineness. These above
mentioned traits were increased with increasing seeding rates up to 60
kg/faddan. On the contrary, a rate of 40 kg/faddan caused an increase
in main stem diameter, straw yield/plant and seed yield/plant. She also

found no significant effect of seeding rate on number of capsules per
plant.

Amany El-Refaie (1996), found significant increases in plant
height, technical length, straw yield per faddan, fiber yield per faddan,
upper branching zone length, seed yield per faddan, oil yield per
faddan, long fiber percentage and fiber fineness with increasing
seeding rate. On the other hand, main stem diameter, number of
capsules per plant, seed yield per plant and seed index decreased by

increasing seeding rate, while oil percentage was not significantly
affected.
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MATERIALS AND METHODS

The present investigation was carried out at Gemmiza

two successive seasons 1995/ 1996 and 1996/1997 to study the effect
of sowing dates and plant density on flax yield and its components in
addition to fiber and seed quality of two flax varieties i.e the newly
commercial  variety, Giza8 and the imported one Iriana which
represented a dual purpose and fiber types , respectively. The
description and general characteristic of the two tested varieties are

given as follows :-
Giza 8:-

A dual purpose variety . it is selected from a cross between Giza
6 and Santa Catalina 6, an introduction from USA, it is high yielding
in fiber and seeds with high oil content . At present time it covers

great area of flax .
Iriana :-

A fiber flax type , imported from Holland , its flower is white in

colour and of medium size .

Two ficld trials were undertaken at two successive seasons .
The soil of the experimental site was silty clay in texture .The
mechanical and chemical analysis of experimental soil are given in
Table 1.




Table (1):-

20

Mechanical and chemical

analysis of the

experimental soil (60cm soil depth) in the two growing seasons

Variables

Seasons

Mechanical analysis

1995/96 1996/97
Sand % 2081 16.64
Silt % 32.47 35.10
Clay % 45.72 47.73
Error 1.00 0.53
Chemical Analysis
Available N ppm 38.20 40.60
Available P ppm 19.30 13.20
Available K ppm 351 321
Caicium Carbonate % - 361 3.88
Cl mequ/l. 3.60 3.20
HCo3 432 4.89
Ca* 3.30 210
Mg** 380 2.70
Na" 3.20 420
S0, -~ 0.81 0.42
EC mmohs/cm 112 1.03
S.AR % 1.87 2.04
SSP% 28.00 37
s was used for

each trial. The main plots were randomly assigned to the two flax
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varieties namely Giza 8 and Iriana, the sub-plots to sowing dates (25
Oct., 15 Nov. and 5 Dec.) and the sub-sub plots to the three plant
densities i.e., 1125, 1500 and 1875 seeds/m” which represent the
seeding rates of 45, 60 and 75 kg/fad , for Giza 8 cv and 24, 32 and
40 kg/fad , for Iriana cv. The sub sub-plot area was 6 m? (2 x 3m) or
1/700 faddan. Flax seeds of the two varieties were sown broadcast

before irrigation.
Characters studied:

At full maturity, ten guarded plants were chosen at random
from each sub-sub plot to be used in the studies of the morphological
characters of flax. Flax yields for straw, seeds and fiber per faddan

were calculated on the whole sub-sub plot area basis.
L. Straw Yield and its Related Characters:

1. Plact height (cm): measured from the cotyledonary node to
the apical bud of each plant.

2. Technical stem length (cm): measured from the cotyledonary
node to the first apicai branch of the main stem.

3. Main stem diameter (mm): measured at the middle region of

the main stem to the nearest 0.1mm.

4. Straw yield / plant(g): estimated as the total weight in grams
of the air dried straw per plant after removing the capsules.

5. Straw yield /faddan (tons): estimated on the whole sub-sub

plot area basis.
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6. Fiber yield / faddan (kg): estimated on the whole sub-sub plot

area basis.
II. Seed Yield and its Related Characters:

1. Number of capsules / plant.
2. Number of seeds / capsule.
3. Upper branching zone length (cm).

4. Seed yield / plant (g): as the total weight of the seeds per
plant to the nearest 0.01gram.

5. Seed yield / faddan (kg): estimated on the whole sub-sub plot

area basis.
6. Seed index (g): weight of 1000 seeds in grams.
II1. Technological Characters:

1. Fiber length (cm).

2. Long fiber percentage: calculated according to the

following formula:

Long fiber yield/fad

Long fiber % = X 100

Straw yield/fad
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3. Fiber fineness (Nm): in metrical number which was
determined by using Radwan and Momtaz method (1966)

according to the following formula:

NxL

Nm =
G
Where: Nm = metrical number.
N = number of fibers (20 fibers).
L = length of fiber in cm .
G = weight of fibers in mg.

4. Oil percentage, determined according to the method
described by Horwits et al., (1965) using Soxhlet apparatus.

Statistical analysis:

Statistical analysis was carried out according to Snedecor and
Cochran (1980}.

Mean values were compared at 0.05 level of probability using
the L.S.D. test of significance.
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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.
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| 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




56

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
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(1982), Kwoen et al (1988) and Moawed (1996).

The results indicated also that fiber length increased with
increasing plant density per unit area (from 1125 to 1875 seeds/m?),
with the measurements of 64.18, 67.76 and 69.99 ¢m in the first
season, and 74.77, 79.60 and 83.37 cm in the second season for the
three plant densities of 1125, 1500 and 1875 seeds/m? , respectively. It
i1s quite evident that dense planting increased plant height, technical
length and consequently fiber length should by increased. The
increase in population density led to the elongation of plants searching
for light as aresult of the greater competition among growing plants.
The present results are in agreement with those obtained by Gad and
El-Farouk (1978), El-Shimy et al (1985), Hella et al (1988), Hassan
and El-Farouk (1987), Salama (1988), Abd-Alla et al (1989), Easson

and Long (1992), El-Shimy et al (1993), El-Sweify (1993), Mahmoud
(1993) and Amany El-Refaie (1996).

Statistical analysis indicated thet all interactions between the
experimental factors had significant effects on fiber length with ohe
exception between variety and sowing date in the first season. It could
be concluded that the highest mean values of fiber length for Giza8
variety were obtained by sowing on 25 Oct. combined with the highest
plant density of 1875 seeds/m> (65.10 and 77.67 cm) but the lowest
mean values were obtained by sowing flax on 5 Dec. at 1125 seeds/m?
with averages of 57.53 and 67.18 cm, in the first and second seasons,
respectively. The corresponding mean values of this character
obtained by Iriana variety were 80.16 and 94.69 cm for the tallest fiber
len;th and 63.85 and 76.42 cm for the shortest length in the first and
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second seasons, respectively. The second order interaction indicated
that the longest fibers were produced by Iriana sown on Oct.25 and
seeded at 1875 seeds /m* being 80.16 and 94.69 cm in the first and

second seasons, respectively.

On the other hand, the shortest fibers were obtained by Giza8
sown on Dec.5 and seeded at 1125 , being 57.53 and 67.18 ¢m in 1995
/1996 and 1996 / 1997 seasons, respectively .

2- Long fiber percentage:

Mean values of long fiber percentage 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 (15).

Analysis of variance indicated significant differences between
the two flax varieties as well as due to sowing date and plant density
treatinents in both seasons.

Regarding flax varieties, results revealed that Iriana was
superior over Giza8 in long fiber percentage character in both seasons.
The mean values obtained by Iriana were 12.79 and 12.83 % while the
corresponding values of Giza8 recorded 10.90 and 12.27 % in the two
successive seasons, respectively. These findings are in harmony with
those obtained by El-Kalla and El-Kassaby (1982), Salama (1988),
Momtaz et al (1989), El-Gazzar (1990), El-Sweify (1993), El- Sweify

and Mostafa (1996) , Moawed (1996), Abou Zaied (1997) and El-
Shimy et al (1997) .




0€20°0 01200 oXgxy
9.t0°0 21500 oxg
€160°0 $G50°0 oXYy
G090°0 1180°0 axy
66200 16200 (AysueQ) O
12€0°0 10S0°0 (e1ep Bumog) g
01600 0640°0 (setien) v
L6/9661| 96/5661 S0'0 'Q's
6eZL | g62L | €621 | 81T | vELL _. 821l | €8°LL | SPLL uesp
G/l | 822l | 220 ] 0ZWL | ¥SOL [ 98°0L | 2S0L | G20 '08( §
Iv'ZL | 96¢L | o¥Th | S0TL | 96'bL | 5Ch [ é6'kL [ €€Vl ‘AON Gl |ueew |[&18A0
vrel | 1ocl | evel | 82€L | €0€l | Leel | 8621 | 8LC) "0 62
N egzl | zzel | ezzL | svzL | 6L2L | siel | €82l | LeT uesiN
ozzt w2zt [wzzL | 2941 | 2sLL | 68bL | 08LL | LL'LL ‘00 §
152k | ZVEL | 822L | 2021 | €62l | 09°El | ¥OEL | SLT ‘AON Gl BuR|
02cl | ¥6€1 | ¥8°CL | 29¢€L | L6'€L | 86°€L | S6°€EL | 08'El 190 62
Jzzl | 2ozl | ezzL | 06'LL | 060L €€l | €801 | ¥SO) uesjiy
OELL | G8LL | €€LL | €201 | 166 | ¥86 | ¥96 ¥e'6 '08Q §
cvzl | S22t | 262h | €0ZL | 86°0L | OS'HL | ¥6°0L | LSO "AON G g 2|19
g0ct | ZZ¢€l | c0€lL | s6ch | GLZL | S9ch | €021 [ OL'M 10 62
gzl | oost | S2il Gl8l | 00G) gZii o
uesiy JISUSp JUEId UeainN AISUSp JUEld sajep mc_gow SO[}8lIBA

£6/9661

96/S661

16/9661] PUe 96/S661 SuosEes BAISSEIONS OM] BU] Ul SORSLIEA
xe|} om sy Jo Ausuap jueld pue sajep Buimos Aq pajoeye se ebejusoiad soqy Buo) Jo senjea uesly (Gi)e|qeL



73

Concerning sowing dates effect, results showed decrement in
long fiber percentage from 13.03 to 10.54 % in the first season and
from 13.44 to 11.75 % in the second ohc, respectively with delaying
sowing date from 25 Oct. to 5 Dec. It is clear that delaying sowing
date after Oct25 caused a remarkable reduction in long fiber
percentage, probably due to the reduction in the vegetative growth

period. The present results agree with those obtained by Kwon et al
(1988).

The results showed also that the long fiber percentage increased
with increasing plant density per unit area (from 1125 up to 1875
seeds /m”). Long fiber % were 11.45,11.83 and 11.78 % in the first
season, being 12.18, 12.53 and 12.95 % in the second season for the
three plant densities of 1125, 1500 and 1875 seeds/m?, respectively.
Similar results were also obtained by El-Farouk (1968), Momtaz et al
(1981), Salama (1988), Dolgikh (1992) El-Shimy et al (1993), El-

Sweify (1993), Mahmoud (1993), Nada (1995) and Amany El-Refaie
(1996).

All interaction combinations of the experimental factors under
study had significant effect on long fiber percentage. It could be
concluded that the highest ratios in this character for Giza8 variety
were obtained by sowing on 25Cct. combined with the maximum
plant density of 1875 seeds/m® (12.65 and 13.27 %) and the lowest
percentages were obtained by sowing flax on 5 Dec. at 1125 seeds/m’
with averages of 9.34 and 10.73 % in the two successive seasons,
respectively. The same treatments which recorded either maximum
lo_ng% fiber percentages or minimum estimates for Giza8 occurred also




with Iriana variety, with the maximum values of 13.98 and 13.94 %,
but the minimum values were 11.17 and 11.67 % in the two

stccessive seasons, respectively .

L7

- Fiber fineness (N m):

Mean values of fiber fineness as affected by sowing dates and
lant density of the two flax varieties in two successive seasons 1995/

1996 and 1996 / 1997 are presented in Table (16) .

Lo e ]

Statistical analysis 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, the imported Iriana was superior over
Giza 8 in relation to fiber fineness in both seasons, with the mean
values of 188.85 Nm in the first season and 193.93 Nm in the second
one when compared with the lower mean values obtained by Giza8
which recorded 17495 and 179.02 Nm in two successive seasons,
respectively. The present results agreed 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), Moawed (1996) and
Abou Zaied (1997).

Concerning sowing dates effect, results showed a gradual
increase in fiber fineness with, delaying sowing date from 25 Oct. to 5
Dec. with the estimates of 171.45 to 190.34 (Nm) in the first season
and from 176.75 to 193.45 (Nm) in the second one .These findings are
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in harmony with those obtained by Kwon etal (1988) and Moawed
(1996) .

Results showed also that finer fibers were obtained by
increasing plant density from 1125 to 1875 seeds /m?. The mean
values obtained were 179.37, 181.79 and 184.55 (Nm) in the first
season while in the second one the esﬁmates were 183.67,186.64 and
189.11 (Nm) for the plant density of 1125,1500 and 1875 seeds fm?
respectively. The same trend was observed by El-Farouk (1968),
omtaz et al (1981), El-Shimy et al (1985), Hella et al (1986), Hassan
d El-Farouk (1987), Salama (1988), Abd-Alla et al (1989),
1-Sweify (1993), Mahmoud (1993) and Nada (1995) .

All interaction combinations had significant effect on fiber
ineness character except with the interactions between variety and
owing date in the second season in addition to variety X density
interaction in the first one which did not reach the level of
ignificance. Results showed that the highest mean values were
btained by sowing on 5 Dec. combined with the highest plant density
f 1875 seeds /m” which recorded 184.64 and 189.45 (Nm), but the
owest mean values were obtained by sowing on 25 Oct.at 1125
eeds/m® with averages of 16143 and 164.35 (Nm) in the two
uccessive seasons, respectively. For Iriana variety, the highest mean
alues of fiber fineness were obtained by sowing on 5 Dec. with plant
ensity of 1875 seeds/m?, with averages of 199.48 and 201.60 (Nm),
ut the lowest mean values were obtained when flax was sown on 25

Oct . at 1125 seeds/m’ ,with averages of 175.74 and 181.14 (Nm) in
the two successive seasons respectively.
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The second order interaction indicated that the maximum
fineness was 199.48 and 201.60 Nm in the first and second seasons

pectively , which were recorded with Iriana sown on 5 Dec and
seeded at 1875 seeds/m’ .

On the other hand , the minimum fineness was recorded by
Giza8 sown on Oct25 at 1125 seeds /m’, being 161.43 and 164.35
in 1995 / 1996 season, respectively .

Gil percentage:

Mean values of oil percentage 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 (17) .

Statistical analysis indicated significant differences between the
o flax varieties i.e Giza8 and Iriana as well as due to sowing date

d plant density treatments in both seasons .

Giza8 variety recorded higher oil percentages and surpassed
iana in the two successive seasons, the mean values obtained by
iza8 were 41.96 % in the first season and 42.00 % in the second one
hen compared with the lower mean values of oil percentage obtained
y Iriana whiéh recorded 36.98 and 37.13 % in the two successive
easons, respectively. These results which appeared as varietal
ifferences are due to the genetical make up for each flax genotype.
e above mentioned results agreed with those obtained by Gupta et
al (1964), Hassan (1969), Robles (1979), Momtaz et al (1989),
El-Gatezar (1990), El-Sweify (1993) and Abou Zaied (1997).
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Concerning sowing dates effect, results showed a remarkable
reduction in oil percentage with delaying sowing date from 25 QOct. to
5 Dec. Delaying sowing from Oct.25 to Nov.15 and 5 Dec. reduced
oil % from 40.11 to 39.90 and 38.39 % in the first season, and from
40.14 to 40.10 and 38.45 % in the second season, respectively.

Similar results were also rcportéd by El-Haroun et al (1982) and
Kwon et al (1988) .

The results showed also that oil percentage decreased with
increasing plant density from 1125 up to 1875 seeds/m” in both

sgasons .

The mean values obtained were 39.86, 39.43 and 39.09 % in the
first season, corresponding to 40.02, 39.54 and 39.13 % in the second
season for the plant density of 1125, 1500 and 1875 seeds/m’ ,
respectively. Similar results were also reported by El-Nakhlawy
(1975), Gad and El-Farouk (1978), Momtaz et al (1980), Hella et al
(1986), Salama (1988), Abd-Alla (1989), Kwon etal (1988), Khalil
(1990) Mostafa (1990), El-Shimy et al (1993), El-Sweify (1993) and
Mahmoud (1993) .

The results indicated that sowing date x density interaction as

‘well as the second order interaction (variety x sowing date x density)
significantly affected oil % in both seasons .

Sowing date x density interaction showed that the éffect of
density on oil % was more evident with the delayed sowing on 5 Dec.
and with early sowing on Oct.25. The highest oil % was 40.41 and
40.46 % in the first and second seasons , respectively which was recorded




80

with sowing on Oct.25 and seeding with 1125 seeds /m? . On the other
hand , the lowest oil % was recorded when sowing was on 5 Dec. at

1875 seeds/m® , being 37.78 and 37.86 % in 1995 / 1996 and 1996 /

1997 seasons, respectively .

The second order interaction indicated that the maximum oil %
was 42.87 and 42.94 % in the first and second seasons, respectively.
which were recorded with Giza8 sown on Oct.25 and seeding with
1125 seeds /m?.On the other hand, the minimum oil % was obtained
by Iriana sown on 5 Dec. and seeding with at 1875 seeds/m” , being
35.25 and 35.32 % in 1995 / 1996 and 1996 / 1997 seasons, respectively .

Generally:

The above mentioned technological characters showed
significant differences between the two flax varieties i.e., Giza8 and
Iriana in both seasons. The imported Iriana surpassed the other variety -
in fiber length, long fiber percentage and fiber fineness (fiber
characters) . On the other hand, Giza8 variety was superior in seed oil

percentage .

For sowing dates effect, data indicated that the earliest date (25
Oct.) achieved best technological results in comparison with the later
two sowing dates under study, but fiber fineness character showed
opposite trend where it increased with delaying sowing towards the
latest date (5 Dec). This behavior may be due to that flax fiber cells
having fewer cellulosic layers which precipitated in secondary cell
walls, because the flax plants having shorter growth period .
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There are significant differences occurred among the three plant
densities in all technological characters studied in both seasons. Mean
values of the fiber fineness increased with increasing plant density up
to the highest rate per unit area (1875 seeds /m?) On the other hand ,

seed oil percentage was reduced when plant density increased .




SUMMARY

A STUDY ON THE EFFECT OF SOME ENVIRONMENTAL
FACTORS ON THE PRODUCTIVITY OF SOME FLAX
VARIETIES

A field experiment was conducted in Gemmiza Agricultural
Research Station in 1995/1996 and 1996 /1997 seasons to study the

response of two flax varieties to sowing dates, planting density and

their interactions .

The two varieties were : the local dual purpose variety “Giza8”
and the introduced fiber flax type  Iriana .

Sowing dates were: Oct.25, Nov.15 and Dec.5. Planting
densities included seeding 1125,1500 and 1875 seeds / m>,
represented seeding rates of 45,60 and 75 kg /fad for Giza8
corresponding to 24 ,32 and 40 kg/ fad for Iriana .

A spilt- spilt plot design in four replications was used, the main
plots were randomly assigned to the two varieties, the sub plots to
sowing dates and the sub-sub plots to plant densities.

- Data on straw, fiber and seed yields as well as their related
char#cters were collected.

- Technological characters were also considered Results could be
summparized as follows :
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- 1- Iriana variety significantly surpassed Giza 8 in plant height,
technical stem length, straw yield /plant, straw yield/ fad and fiber
yield /fad in both seasons.

On the other hand, Giza 8 was of thicker stem diameter

compared with Iriana.

2- Giza 8 produced greater number of capsules/ plant and more

seeds numbei/capsules than Iriana in both seasons .

On the other hand , Iriana variety significantly surpassed Giza8

in apical branching zone length in both seasons .

3- Giza 8 significantly surpassed Iriana in seed yield / plant,

seed index, seed yield/ fad and oil percentage in both seasons .

4- Iriana variety as a fiber flax type was superior in fiber length,
long fiber percentage and fiber fineness compared with Giza 8 in both
Seasons .

3- Early planting of flax on Oct.25 favorably affected plant
height, technical stem length, stem diameter, straw yield/ plant as well
as per fad, number of capsules/ plant, number of seeds/capsules, apical
brasching zone length, seed yield/ plant, seed yield fad and seed index
comjpared with late sowing on Nov.15 and Dec.5 in both seasons of
expérimentation.

6- Technological characters of fibers were positively affected
by early sowing on Oct.25 where significant increases were recorded

in fiber length, long fibers percentage and fiber fineness compared
with delayed sowing .
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7- O1l percentage was significantly increased by earlier sowing

on Oct.25 compared with late sowing in both seasons.

8- Increasing planting density from 1125 to 1500 and 1875
seeds/ m’ significantly increased total plant height, technical stem

length, straw yield /fad, fiber yield /fad and seed yield/ fad in both
seasons. -

9- On the other hand , increasing planting density significantly
reduced stem diameter, straw yield/ plant, number of capsules/ plant,

number of seeds / capsule , seed yield / plant and seed index in both

sS¢asons .

10- Fiber length, long fibers percentage and fiber fineness were
positively affected by dense planting where significant increases were

recorded due to increasing number of seeds/ m* to 1875 seeds/ m? .

On the other hand oil % was reduced due to intensive planting
in both seasons.

11- The effect of the interactions between the experimental
factors significantly affected many of the studied characters as shown
in Tables 18 and 19 where a summary indicating the highest response
values, significance and combination of factors of the interaction
effects on the studied characters of flax in both seasons. It was evident
that the best combination for producing the highest straw and fiber
yields of the best technological characters was achieved by growing
Inana variety early on Oct.25 at the highest planting density of 1875
seeds / m’. For producing the highest seed and oil yield, the results
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indicated that growing Giza8 variety on Oct.25 at 1875 seeds / m? is

recommended.

Table (18)

Highest

response value,

significance and

combination of factors of the interaction effects on the studied
characters of flax in 1995 / 1996 season .

Interactions
Characters Variety x Dates Variety x Dates x Density | Variety x Dates
Density x Density

Total plant height * 98.35 * 99.41 *92.61 *101.85 Iriana.
(cm). Iriana, Oct.25 | Iriana, 1875/m®> | Oct.25, 1875/m® | Oct.25, 1875/m’
Technical stem *78.95 * 78.89 *74.36 *+ 81.90 Iriana /
length (cm) Iriana, Oct25 | Iriana,1875/m® | Oct.25,1875/m> | Oct.25, 1875/m’
Main stem 2.80 NS *2.87 2.50 NS 2.90 NS Giza8 ,
diameter (mm) | Giza8, Oct.25 | Giza8,1125/m’> | Oct.25, 1125/m® | Oct.25,1125/m’

Straw yield / plant 3.29NS *3.34 *3.11 * 3.42 Iriana,
(2) Iriana, Oct.25 | Iriama, 1125/m> | Oct.25, 1125/m> | Oct.25,1125/m’

Straw yield / fad 3.61 NS *367 *342 * 3,76 Iriana,
) Iriana, Oct.25 | Iriana, 1875/m> | Oct.25 1875/m> | Oct.25,1875/m’

Fiber yield/ fad 465.64 NS * 482.52 *425.46 *501.09 Iriana,
(kg) Iriana, Oct.25 | Iriana, 1875/m® | Oct.25, 1875/m* | Oct.25,1875/m’
Number of * .66 10.12 NS 10.35 NS 12.83NS Giza8
capsules /plant | Giza8, Oct.25 | Giza81125/m*> | 0ct.25,1125/m® | Oct.25,1125/m’
Number of seeds / 8.58 NS 8.11NS 8.80 NS 9.65 NS Giza8,
capsule Giza8,0ct25 | Giza8,1125m® | 0ct.25,1125/m® | Oct.25,1125/m’
Apical branching 19.65 NS *20.52 *19.38 * 22 16 Iriana,
zone length (cm) | Iriana, Oct.25 | Iriana, 1875/m® | Oct.25,1125/m® | Oct.25,1875/m’

Seed yield / plant 1.71 NS *177 *1.56 *1.82 Giza8,
® Giza8, Oct25 | Giza8,1125 /m*> | Oct.25, 1125/m® | Oct.25,1125/m’
Seed index (g) * 837 *3.27 *7.39 839 NS Giza8,
Giza8,0ct.25 | Giza8,1125m® | 0ct.25,1125m’ | Oct.25,1125/m’
Seed yield / fad 614.39 NS * 624.35 581.31 NS * 639.45 Giza8,
(kg) Giza8,0ct.25 | Giza8, 1875/m> | 0Oct.25,1875/m” | Oct.25,1875/m’

Fiber length 76.84 NS * 7807 *72.63 * 80.16 Iriana,
Iriana, Oct25 | Iriana, 1875/m® | Oct.251875/m’ | Oct.25, 1875/m’

Long fiber *13901 *1315 *1331 * 13.98 Iriana,
percentage Iriana, Oct.25 | Iriana, 1875/m*> | Oct.25,1875/m® | Oct.25,1875/m’
Fiber fineness *197.70 191.38 NS *+192.06 *199.48 Iriana,
_(Nm) Iriana, Dec.5 | Iriana, 1875/m® | Dec.5, 1875/m> | Dec.5, 1875/m’

Oil percentage 4252 NS 4236NS * 40.41 * 42 87 Giza8,
(%) Giza8,0ct25 | Giza8, 1125m® | 0ct.25,1125/m® | Oct.25,1125/m’
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(19)

Highest
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response value,

significance and

combination of factors of the interaction effect on the studied
characters of flax in 1996 / 1997 season .

Interactions
Characters | Variety x Dates | Variety x Density | Dates x Density | Variety x Dates x
Density
Total plant *110.79 * 114.50 * 107.93 * 117.25 Iriana,
height (cm) | Iriana, Oct.25 | Iriana, 1875/m> | Oct.25,1875/m® | Oct.25, 1875/m”
Technical stem *91.41 *94.71 * 88.00 * 96.79 Iriana
length (cm) | Iriana, Oct.25 | Iriana, 1875/m® | Oct.25,1875/m* | Oct.25, 1875/m®
Main stem *3.29 *337 3.27NS 3.46 NS Giza8,
diameter Giza8, Oct.25 | Giza8,1125m? | Oct251125/m? | Oct.25,1875/m’
(m.m)
Straw yield / 3.82NS *3.84 3.63 NS * 401 Iriana,
plant (g) Iriana, Oct.25 | Iriana, 1125/m®> | Oct.251125/m> | Oct.25, 125/m’
Straw yield / 423 NS *4.32 4.04 NS * 4.45 Iriana,
fad (t) Iriana, Oct.25 | Iriana, 1875/m> | Oct.25,1875/m* | Oct.25,1875/m’
Fiber yield fad *535.11 * 535.76 *507.89 * 580.77 Iriana,
(kg) Iriana, Oct.25 | Iriana, 1875/m® | Oct.25,1875/m> | Oct.25,1875/m’
Number of 11.90 NS 1327 NS *13.69 16.05 NS Giza8
capsules / Giza8,0ct.25 | Giza8,1125m® | Oct.25,1125/m? | Oct.25,1125/m’
plant
Number of 8.48 NS *932 8.44 NS 9.48 NS Giza8,
sceds / capsule | Giza8, Oct25 | Giza8, 1125/m® | Oct.25,1125/m*> | Oct.25,1125/m’
Apical 19.37 NS 19.77 NS ~20.45/ NS 20.46 NS Iriana,
branching zone | Iriana, Oct.25 | Iriana, 1875/m*> | Oct.251125/m® | Oct.25,1875/m2
length (cm)
Seed yield / *2.02 * 211 *1.90 * 2.21 Giza8,
plant (g) Giza8, Oct25 | Giza8, 1125/m® | 0ct.25,1125/m* | Oct.25,1125/m’
Sced index * 8.64 * 8.86 7.62 NS 8.87 NS Giza8,
(2) Giza8, Oct25 | Giza8,1125/m> | Oct.25,1125/m® | 0ct.25,1125/m’
Seed yield / 702.86 NS *717.97 668.47 NS * 735.38 Giza8,
fad (kg) Giza8, Oct25 | Giza8, 1875/m* | Oct.25,1875/m> | Oct.25,1875/m’
Fiber length * 89.38 * 92.65 *86.10 * 94.53 Iriana,
(cm) Iriana, Oct.25 | Iriana, 1875/m®* | Oct.25,1875/m® | Oct.25,1875/m’
Long fiber *13.80 *1327 *13.61 * 13.94 Iriana,
percentage | Iriana ,Oct.25 | Iriana, 1875/m®> | 0ct.25,1875/m’ | 0ct.25,1875/m’
Fiber fineness | 200.57 NS * 196.65 * 194.89 * 201.60 Iriana.
(Nm) Iriana, Dec.5 | Iriana, 1875/m® | Decs5,1875/m® | Dec.5, 1875/m’
Oil percentage 42.56 NS 42.41 NS * 40.46 * 42.94 Giza8,
(%) Giza8, Oct.25 | Giza8, 1125/m® | Oct.25,1125/m> | Oct.25,1125/m’
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