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ABSTRACT

Two field experiments were carried out at Ismailia Agric. Res. station Agric.

Res. Center, Egypt, during the two seasons of 2000/2001 and 2001/2002 to study

response of yield, yield components and fiber properties of seven flax genotypes to N

levels in newly reclaimed soil. A spit plot design with four replications was used with

varielies (Sakha 1, Sakha 2, $.329/2/18/7, S.402/3/5/10, 5.402/21/20/3, Ariane and
$.288/37/14/8) as main plots, whereas nitrogen levels (50,65 and 80 kgffad) as sub
plots in both seasons. The results obtained could be summarized as follows:

1- Flax strain (402/3/5/10) gave the highest plant height, technicat length. Sakha 1
variety gave the highest straw yield per plant and per faddan while Sakha 2 variety
gave the highest number of capsules/plant, seed yield/plant seed index, oil
percentage and oil yield per faddan. On the other hand, Ariane ranked the first for
fiber yield/faddan, fiber percentage and fiber fineness. However, it gave the lowest
seed index, oil percentage and oil yield per faddan®”

2-The highest straw yieldfad was oblained by applying 80 kg Nffad to sakhat in
addition, the highest seed yield per faddan oil yieldfad was obtained by applying
80 kg N/fad to Sakha 2, while the highest fiber yield/ faddan was obtained from 80
kg Nffaddan with Ariane. The highest value of fiber fineness resealed from 50 kg
NAaddan with Ariane.

3- Straw vy ield / plant was significantly and p ositively correlated with each of seed
yvield /plant and oil percentage. Aiso, a significant positive correlation between
seed yield /plant with number of capsules/plant, 1000-seed weight and oil
percentage was recorded, These recuits indicated that maximization of could be
achiveded by selection for these traits: (number of capsules/plant and seed index),
Conceming fiber length data showed significant positive correlation with technical
tength. Seed index showed positive cormrelation with oil percantage. On the other
hand, fiber fineness was significantly and negatively correlated with each of oil
percentage and straw yield /plant.
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INTRODUCTION

Fiax (Linum usitatissimum, L.) ranks second after cotton in the
production of fibers and oil in Egypt. The extension of flax cultivation in Egypt
is hambered by several factors. During the winter season the land is occupied
by wheat, berseem, fababean ...etc, which need to be cultivated in best soll,
Therefore, the most probable way to increase flax production may be through
the use of new developed varieties of high yield potential along with
application of the best agronomic practices among which nitrogen fertilization
plays an important role in increasing yield of flax.

Varietal differences among flax varieties has been studied by many
investigators. Mourad et al. (1990) and Mostafa (1994). They found that
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significant differences among genotypes of flax in straw yield/plant, plant
height, technical length, number of capsules per plant and s eed yield/plant
and per feddan. El - Shimy et al. (1997), evaluated f ourteen flax genotypes
and Mostafa et al. (1998) evaluated five flax genotypes. They found that
significant differences among the test genotypes in seed yield, straw yield
and ail yield as well as their components. Zahana et al. {2003) tested flax
varieties i.e.,sakhat, Bombay and Belinka. They found that Belinka variety
(fiber type) significantly surpassed the other varieties in fiber percentage,
fiber fineness and fiber yield/fed. They also found that significant differences
among the tested varieties in seed and oll yields/fed and their components.

Concerning the effect of nitrogen fertilization. Momtaz et al. (1981)
and Hella et al. (1988) noticed that increasing nitrogen level up to 144 kg/ha
increased total plant height, straw yield per plant and per feddan, fiber yield
per faddan, fiber | ength, fiber p ercentage, number of ¢ apsules / plant, s eed
index and seed yield per plant and per faddan, while fiber fineness was
decreased as N level was increased. El Nimr (1997) reported that increasing
nitrogen level from 45 to 70 kg N/ faddan c aused a significantincrease in
yield of straw, seed and fiber/fed and their components. On the other hand,
fiber fineness was decreased. Along with the aforementioned results El-
Azouni (1998) in sandy soil reported similar results when N level was
increased from 60 to 90 kg/faddan. Badwal et al. (1971) obtained that positive
correlation coefficients between seed yield and each of capsules number,
1000 - seed weight. They also indicated that capsules number and 1000-
seed weight were the most important yield components and the best criteria
for selecting high yielding lines in linseed. Younan {1874) concluded that
seed and straw yield in flax could be improved by selecting for capsules
number and plant height. Satapathi et al.,(1987) reported that number of
capsules/plant, seeds/capsule and seed weight showed positive correlation
with seed yield. Mishra and Singh (1992) showed that seed yield was
positively correlated with number of capsules/plant and 1000-seed weight.
The main objectives of this study was to study the response of seven flax
varieties to nilrogen levels in sandy soil.

MATERIALS AND METHODS

Two field experiments were carried out at Ismailia Agricultural
Research station, Agricultural Research Center, Egypt, during the two
seasons of 2000/2001 and 2001/2002 to study yield response and fiber
properties of seven flax genotypes to N levels in newly reclaimed soil (sandy
soil). A spit plot design with four replications was used with varieties (Sakha
1, Sakha 2, 8$.329/2/18/7, S5.402/3/5/10, $.402/21/20/3, Ariane and
$.288/37/14/8) as main plots and nitrogen levels (50,65 and 80 kg/fad) as
sub plot. In both seasons the sub plot size was 3x3 meters (9 m?). Nitrogen
fertilizer was applied in the form of ammonium suiphute (20.5 % N) and was
added at six doses at two weeks infervais the first dose was applied at
sowing. Flax was sown on November 13 and 15 in the first and second
season, respectively. Flax seeds were drilled in rows 20 ¢m apart at the rate
of 60 kg. /fed. Other cultural practices were followed as usual. The soil type
was sandy soil with coarse sand 74.00 and 74.87%, fine sand 35.11 and
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35.75%, silt 3.44 and 4.22%, clay 2.52 and 2.49%, organic matter of 0.05 and
0.45 %, available nitrogen 6.8% and 6.51 ppm and pH value of 7.41 and 7.21
in the first and second seasons, respectively.

At fuli maturity ten guarded plants were taken at random from each
plot to study the following treats:
i- Yield and its related characters:

1- Plant height {cm) 2-Technical stem length (cm)
3- Fruiting zone length (cm) 4- Number of capsules/plant
5- Number of seeds / capsule B- Straw yield / plant (g)

7- Straw yield / fad (ton) 8- Fiber yield/fad (kg})

9- Seed yield / plant (g} 10 -Seed yield / fad (kg)

Il- Seed quality:

1- Seed index (weight of 1000 seeds in grams)

2- Seed oil percentage. it was determined as mentioned by Comstock and
Culbertson method (1958)

3- Qil yield (kg/feddan)

ll- Fiber quality:

1- Fiber length (cm) 2- Fiber percentage (%)

4- Fiber fineness in metrical number (Nm) according to Radwan and Momtaz
(1966).

Analysis of variance was computed according to Sndecor and
Cochran (1982) and m eans were compared by | east significant differences
(LSD) at 5% fevel, combined analysis was performed for all characters over
two seasons (Le Clerg et al. 1966).

All possible coefficients of the simple correlation were calculated
according to the formula suggested by Sndecor and Cochran, 1982.

RESULTS AND DISCUSSION

1- Yield and its components:
1.1-Varietal effects:

Combined analysis of the two seasons 2000/2001 and 2001/2002
Table (1) revealed that significant differences among flax cultivars for plant
height, technical length, fruiting zone length, number of capsules/plant, straw
yield/plant, straw vyieldffad, fiber yieldffad, seed yield/plant and seed
yield/faddan, while differences among varieties in number of seeds/capsule
were not significant Flax strain (402/3/5/10) gave the taltest plant (92.45 cm)
and the highest technical length (78.32 ¢cm) as well as the fruiting zone
length. While, $.(282/37/14/8) gave the shortest plant height (74.94 ¢cm) and
technical length {61.73 cm). Sakha1 variely gave the highest straw yield/plant
(1.86 g) as well as per fad (2.479 ton), while Sakha2 variety gave the highest
number of capsules/plant (7.03), seed yield/plant (0.43 g) as well as per
faddan (576.14 kg). On the other hand, Ariane ranked first for fiber yield/fad
with on average of (398.60 kg). The superiority of Ariane could be attributed
to its fiber type category. The present results are mainly due to differences in
the genetical constitution of the tested genotypes under study. Similar
findings were reported by Mourad et al. (1990), Mostafa (1994), El Shimy et
al(1997) and Zahana ef al. (2003).
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Table 2.5eed quality and fiber quality of flax as affected by genotyres and nitrogen
fertilizer lovels { combined analysis of the two seasons).
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1.2- Nitrogen effects:

The effect of nitrogen levels on yield and yield components of flax is
presented in Table (1). The results showed that increasing genotypes
nitrogen leve! from 50 to 80 kg/fad significantly increased plant height (88.31
cm), technical length (74.06 cm), number of capsules (6.91), straw yield/plant
(1.84 g), straw yield/fad (2.634 ton), seed yield/plant (0.41 g), seed yield/fad
(591.34 kq)} and fiber yield/faddan (429.68 kg). On the other hand, flax plants
received 50 kg. Nffed gave significantly the lowest values of plant height
(82.25 cm), technical length (70.48 cm), fruit zone length (12.02 cm), number
of capsules/plant (4.74), number of s eeds / capsule (5.61), straw yield/plant
(1.20 g), straw vyield/fad (1.916 ton), seed yield/plant (0.22 g), seed yield/fad
(413.68 kg) and fiber yield/fad (266.12 kg), reflecting the important role of
nitrogen in building up protoplasm and proteins, which induce cell division
and merastemic activity and increase cell number and size which finally
increased flax growth and its yield. Similar findings were reported by Momtaz
et a/.(1981), Hella et al.,(1988), El Nimr et al.(1997) and El Azouni (1998).
1.3-Interactions effects:

Table (1) showed that the interaction between varieties and nitrogen
levels were not significant for all the studied traits except for number of
capsules/plant, fiber yield/fad and seed yield/plant. This indicates that the
response of flax varieties to nitrogen level was not similar with respect to
those characters. The highest fiber yield 456.80 kgffed resulted from variety
Arjane fertilized with 80 kgN/fed.

2- Seed quality:
2.1-Varietal effects:

The results reported in Table (2) showed that seed index, oil
percentage and oil yield/ffad were significantly influenced by varieties. Sakha
2 gave the highest seed index (10.18 g), oil percentage (40.26 %) and oil
yield per faddan (232.58 kg). The higher oil yield/fad of Sakha 2 may due to its
higher s eed yield and seed oil content. The lowest seed index (5.08 g), ol
percentage (35.6) and oil yield per fad (143.37 kg) resulted from Ariana.
Similar results were obtained by Mostafa et al(1998) and Zahana et
al.(2003).

2.2- Nitrogen effects:

The results reported in Table (2} indicated that seed index, oil
percentage and oil yield were significantly affected by nitrogen levels. There
was a gradual increase in these traits as N level increased. The highest
values of seed index (9.04 g), oil percentage (39.11%) and oil yield/fad
(231.96 kg) were obtained with the higher nitrogen level of (80kg N /fad),
while the lowest values of seed index (7.86 g), ofl percentage (37.49%) and
oil yield/fad (155.59 kg) were obtained at the lower level of 50 kg N /fad. The
increase in oil yield may be due to the increase in seed vield and oil
percentage accompanying N application. Similar results were obtained by
Momtaz et a/. (1981, Hella et a/. (1988), E! Nimr et al. (1997) and El-Azouni
(1998).
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2.3-Interactions effects:

Nitrogen tevel x variety interaction had a significant effect only on oil
yield per fad. Sakha 2 with 80 kg Nffad gave the highest oil yield per faddan
{270.92 kg).

3- Fiber quality:
3.1-Varietal effects:

Data presented in Table (2) showed significant differences among
flax varieties in fiber length, fiber percentage and fiber fineness among flax
varieties, S.402/3/5/10 was superior over the other genotypes concerning
fiber length (76.29 cm) followed by Ariane (75.25 cm), Sakha 1 (73.05 cm),
Sakha 2 (70.57 ¢m), §.402/21/20/3 (70.18 cm), 5.329/2/8/7 (68.11cm) and
§.282/37/14/8 (59.77 cm) in a descending order. Regarding fiber percentage,
results indicated that Ariane genotype had the highest values of fiber
percentage (18.67%) so, it ranked first in fiber yield/fad, while, Sakha 1 gave
fiber percentage (15.61%) followed by S. 282/37/14/8 (15.40%), Sakha 2
(15.13 %), S.402/3/5M0 (14.13 %), S.402/21/20/3 (13.74 %) and 329/2/18/7
{13.46 %). It is worth noting that Ariane genolype surpassed the other
genotypes in fiber fineness (190.54) followed by S.329/2/18/7 (171.74),
S5.282/37114/8 (171.39), S.402/3/5/10 (169.98), $.402/21/20/3 (168.93),
Sakha 1 (159.64) and Sakha 2 (149.85) in a descending order. these resulis
are in harmony with those of El Deed (1998), Mostafa et a/. (1998) and
Zahana et a/.(2003).

3.2- Nitrogen effects:

Data in Table (2) indicated that nitrogen levels had significant effects
on fiber length, fiber percentage and fiber fineness. Increasing N leve! up to
80 kg/fad significantly increaced fiber length by 3.57 and 1.5 cm and fiber
percentage by 2.60 and 1.22% over 50 kg. NAzd, while fiber fineness
gradually decreased as N level was increased Iindicating that there was a
trend of coarseness of fiber due to increased nitrogen level until 80 kg Nffad.
It seams that high nitrogen doses improved flax growth and at the same time
delayed the sedimentation of cellulose substance in fiber formation,
consequently would affect fineness towards heavier weight for the given
length of fiber recorded as numbers. Similar findings were reported by
Momtaz et a/. (1981), Hella et al. (1988), El Nimer et a/. (19970 and E| Azouni
(1998).

3.3- Interaction effects:

The interaction between varieties and nitrogen levels had a significant effect
on fiber percentage and fiber fineness Table (2) the highest value of fiber percentage
{20.70%) was obtained from 80kg applied to variety Ariane. The highest value of fiber
fineness (204.54) resulted from Ariane with 50 kg N/fad.

Generally the highest straw yield/fad (2.908 ton) was obtained from sakha
ivariety with 80 kg Nffad. in addition the highest seed yield per faddan (657.09 kg)
and oil yield/faddan {270.92 kg) were obtained by applying 80kg N/fad to Sakha 2.
Xhile the highest fiber yield/ fad (496.80 kg) was obtained by adding 80 kg N/fad to

rane
4- Correlation studies:
The simple correlation among twelve traits in flax are shown in
Table 3.
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Table 3. Simple correlation coefficient between twelve characters of flax
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Straw yield /plant was significantly and positively correlated with each of seed
yleld /plant and oil percentage. Also, a significant positive correlation between
seed yield /plant and number of capsules/plant, 1000-seed weight and oil
percentage was recorded. These results indicated that maximization of yield
may be obtained by seiection for these traits (number of capsules/plant and
seed index). Results also revealed that fiber length showed significant
positive correlation with technical length. Seed index showed positive
correlation with oil percentage. On the other hand, fiber fineness was
significantly and negatively correlated with each of oil percentage and straw
yield /plant. These results are in harmony with those reported by Badwal et
al. (1971), Younan (1974), Satapathi et a/.(1987) and Mishra and
Singh({1992).
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