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ABSTRACT

Two field experiments were carried out at Gemmeiza Agric. Res. Station Farm, El-Gharbia
Governorate in 1995/96 and 1996/97 seasous, to study the effect of row spacing and nitrogen levels on yield and
quality of Giza 7 flax variety. Each experiment included 20 treatments which were the combination of four row
spacings (broadcasting, 15,20 and 25 cm between rows) and five levels of nitrogen (zero, 15, 30, 45 and 60 kg
N/fed). The design of the experiment was split plot design. Results obtained indicated that row spacing did not
affect significantly stem diameter, upper branching zone length, seed index and seed yield/ plant in the two
seasons. On the other hand, it affected sjgnificantly fiber yield/fed, total fiber percentage and fiber fineness in the
two growing seasons. Row spacing affected significantly total stem length, technical stem length, number of
capsules/ plant, number of seeds/capsule, number of seeds/plant, straw yield/ plant and fiber length in the first
season and straw yield/ fed, seed yield/fed, oil yield/fed and oil percentage in the second one. Nitrogen rates
caused a significant increase in all previous studied characters in both growing seasons except stem diameter and
upper branching zone length. The effect of the interaction between row spacing and nitrogen levels on total fiber
percentage and fiber fineness was significant in both seasons. The interaction affected significantly technical
length, upper branching zone length and fiber length in the first season and number of capsules/plant, number of
seeds/ plant, seed index, as well as straw, seed, fiber and oil yield/fed. in the second one.

It could be concluded that, growing flax at 25 cm between rows with 60 kg N/ fed gave the best
characters of this crop.

INTRODUCTION

Flax is considered a very important bast fiber crop, it is grown in Egypt for its fiber
and seeds (dual purpose type), its yield and quality are affected by many factors such as row
spacing and nitrogen fertilizer levels. In this connection, El- Farouk et al. (1982) noticed that
flax fiber percentage significantly decreased with decreasing row space. Abd El- Gawad
(1983) found that flowering zone length, number of capsules and seed/ plant and straw yield/
plant increased by increasing row spacing with significant differences in most treatments
especially between broadcasting and either 15 or 20 cm row spacing. However, varying row
spacing had insignificant effect on each of stem diameter, seed index and seed yield/ plant.
El- Ganayni et al. (1985) mentioned that row spacing had significant effect on number of
capsules/ plant, number of seed/ plant, straw yield/ plant and oil percentage. But it did not
affect significantly seed yield/ plant. Also, they found that yield components increased as row
spacing became wider, In addition, the highest seed yield/plant was obtained at 20 cm row
spacing. Guleria and Singh (1985) illustrated that cultivating flax in rows 15, 20 and 25 ¢cm
had no effect on oil seed content. El- Gazzar (1990) found insignificant differences between
broadcasting treatment and drill method for technical length, stem diameter, straw yield/plant,
number of capsules/plant, number of seed/ capsule, seed index, straw, seed and oil yields/fed.,
fiber percentage, fiber length and fiber fineness. On the other hand, the same author found
significant differences for seed * yield/ plant, fiber yield/ fed, and oil percentage. Hiremath et
al. (1991) and Lafond (1993) concluded that yield of linseed did not significantly affect by
row spacing. Nasir and Shahid (1993) showed that seed yield/ ha and oil content of flax seed
were highest from a 25 x 10 ¢m row pattern without significant difference with a 25 x 24 cm
row pattern. Tomar ef al. (1993) revealed that yield of flax was higher with 25 than 20 and 30
cm row spacing.

Salwa and EIl- Farouk (1991) reported that plant height, straw yield/ plant, number of
capsules/ plant, number of seeds/ plant, straw yield, fiber, seed and oil yields/ fed and fiber
length of flax were significantly increased as N levels increased. El- Azouni (1992) concluded

that increasing N level up to 60 kg/ fed caused increment in straw and seed yield/ fed of flax.
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of flax. Shahidullah er al. (1994) stated that increasing nitrogen levels from zero up to 75
kg/ha increased yield components of flax. Zedan (1994) revealed that straw, seed and fiber
yield/ fed, oil %, fiber length and fiber % increased by increasing N levels up to 60 kg/fed.
Cremaschi ef al. (1996) found that increasing N levels from zero to 40 and 80 kg/ha increased
straw production in all 3 years and seed production in the first and third seasons. Mahdy
(1996) stated that increasing N rate up to 90 kg/ fed caused a significant increasing on plant
height, technical length, number of capsules/plant, straw yield/ plant, seed and oil yields/fed
and fiber length of flax. Also, there were significant increase as N level was increased for
straw and fiber yields/fed. Therefore, The aim of this investigation was to study the effect of
four row spacings and five nitrogen rates on yield components, yield and technological
characters of flax plant variety Giza 7.

MATERIALS AND METHODS

Two field experiments were carried out at El- Gemmiza Agricultural Research Station,
Gharbia Governorate, during the two successive seasons of 1995/ 96 and 1996/ 97 to study
the effect of row spacing and nitrogen fertilizer levels on yield, yield components and quality
of flax variety Giza 7. The soil of the experimental site was clay loam.

Each experiment included four row spacings (15, 20, 25 cm between rows and
broadcasting method) and five nitrogen rates (zero, 15, 30, 45 and 60 kg N/fed). The
experiment assigned in split- plot design with four replications. The four row spacings were
arranged randomly in the main plots; whereas the five nitrogen rates were assigned at random
in the sub plots. The sub plot area was six square meters (2 x 3 m) which represents 1/ 700 of
fed. Flax seeds of variety Giza 7 were sown on Nov. | 1" 1995 and Nov. 5™ 1996 for the first
and second seasons, respectively. Nitrogen fertilizer (ammonium nitrate 33.5 % N) was
applied by broadcasting in two halves. The first was applied before the 1" irrigation and the
second half was added before the 2™ irrigation. The seeding rate was 40 kg/ fed. The normal
agricultural practices used in flax cultivation were applied.

Before harvesting directly, ten plants were chosen at random to determine: total stem
length (cm), technical length (cm), stem diameter (mm), upper branching zone length (cm),
number of capsules/plant, number of seeds/capsule, number of seeds/ plant, seed index (g),
straw yield/plant (g) and seed yield/plant. After harvesting, straw, seed yields/ fed., and oil
yield/fed were determined from the whole plot.

After harvesting, flax straw was left for air drying, then retting was carried out. After
retting process had been completed, retted straw was cleaned and left for one week in open
air. Afterwards, breaking and scutching of air dried retted straw was done by special
machines. After that, fiber yield/fed. (kg), fiber length (cm), fiber percentage and fiber
fineness (Nm) were determined. Oil percentage in seeds was determined by the method
determined according to the A.O.A.C. (1990).

Statistical analysis was carried out according to Snedecor and Cochran (1982).
Duncan's multiple range test was used to compare between means (Duncan, 1955).

RESULTS AND DISCUSSION
A- Effect of row spacing:
1: Yield components:

The effect of row spacing on yield components of flax plant in 1995/ 96 and 1996/ 97
seasons is shown in Table (1). In the first season, stem length and technical stem length
increased by 1.06, 0.83 and 1.97,2.03 cm at 25 ¢cm between rows as compared by 20 and 15
cm between rows, respectively. In the second season, there was a slight increase in stem
length and technical stem length by increasing the distance between rows but the differences
did not reach the 5% level of significance.
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It could be concluded that total stem length and technical stem length of flax plants at
25 cm space exceeded that of other row spacing and broadcasting method. The increase in
total and technical stem length of 25 cm between rows may be due to the increasing in plant
numbers. These results might be explained by the more competition among plants for growth
factors at wider row spacing.

Row spacing did not affect significantly stem diameter and upper branching zone
length in the two seasons as shown in Table (1). Number of capsules/plant could be arranged
in  a descending order according to row spacing as follows: 25, 20, 15 ¢m and broadcasting in
the two seasons. Number of seeds/ capsule and number of seeds/ plant increased significantly
at 25 and 20 cm between row than at 15 ¢cm treatment and broadcasting in the first season.
Number of seeds/ plant increased by 5.26,20.05 and 30.87 in the first season; whereas the
increment was 2.93, 10.97 and 28.84 in the second season for 15, 20 and 25 cm row spacing,
respectively compared with broadcasting method. The increment in number of seeds/plant by
increasing row spacing may be due to the increment in number of capsule/ plant and number
of seeds/capsule.

Table 1: Effect of row spacing on yield components of flax in 1995/96 and 1996/97 seasons.

Characters Total Technical Stem Upper  |Number of| Number [Number of] Seed Straw Sceﬂ
length | stem length |diameter| branching | capsules/ [of seeds/| seeds/ index | yield/ | yield/
Row spacing {cm) (cm) (mm) zonc‘lcngth plant capsule plant (g) |plant (g)| plant
(cm) (g)
Season 1995/ 96
Broadcasting (89.35¢ [72.54d 1.83a |16.81a 13.93b |7.44b (10541Db (8.12a [1.07¢ [0.70a

15 cm 89.52¢c |72.86¢ 1.84a |16.66a 1405b (7.71b |110.67b |[829a [1.22bc |0.752
20 cm 90.43 b |74.06 b I.84a |16.37a 15.13ab |8.17a |12546a (8.56a [1.34b [0.83a
25 cm 91.49a |74.89a 1.85a |16.60a 1625a (8.13a |[136.28a [8.72a |1.67a |0.88a

Season 1996/ 97
Broadcasting (84.46a [69.46a 1.85a |[15.00a 1099a |6.63a |7544a |8.09a [1.51a |0.84a

15 cm 85.71a |70.85a |1.85a |14.86a 11.36a [6.74a |7837a |(827a [1.53a [0.86a
20 cm 85.71a |70.87a |[1.86a [14.85a 1207a |6.80a [8641a |(8.30a |1.62a [0.92a
25cm 8592a |[71.11a |[1.86a4 (148]1a l1465a |6.85a |104.28a [841a |1.66a [0.94a

Seed index was reduced from 8.72 and 8.41 gatrow spacing to 8.12 and 8.09 g at
broadcasting treatment in the first and second seasons, respectively without significance in the
two seasons. Flax straw yield/ plant increased significantly at 25 ¢m row spacing than other
row spacing treatments and broadcasting method in the first season, Straw and seed yields per
plant reached its maximum yield at 25 cm row spacing treatment in the two seasons, whereas
it reached its minimum value at broadcasting in both seasons. The increase in straw and seed
yields per plant at the treatment of 25 cm between rows in the two seasons may be due to the
increase in plant height, stem diameter, number of capsules/ plant, number of seeds/ plant and
seed index at 25 cm row spacing treatment than other row spacing and broadcasting as shown
in Table (1). These results are in harmony with those reported by Abd El- Gawad (1983), El-
Ganayni e al. (1985) and El- Gazzar (1990).

2- Yield :

The effect of row spacing on vyield of flax is shown in Table (2). In the first season,
straw, seed and oil yields per fed increased consistently as row spacing increased without
significant differences. At 25 ¢cm spacing, straw, seed and oil yields increased by 15.73%,
18.69% and 20.85 % than that of broadcasting, respectively. In the second season, the same
trend was obtained with significant differences between all treatments as shown in Table (2).
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Row spacing affected significantly fiber yield/fed of flax in the two successive seasons, at the
treatment of 25 cm between rows, fiber yield increased significantly by 28.12 % in the first
season and 18.87 % in the second one than at broadcasting.

The increase in straw, seed, fiber and oil yields/fed by increasing row spacings may by
due to the increase in straw yield/plant, number of capsules and seeds/plant, number of
seeds/capsule, seed index and oil percentage for the same treatment as shown in Tables (1 and
3). These results are in good agreement with those reported by El- Gazzar (1990), Hiremath et
al. (1991), Lafond (1993), Nasir and Shahid (1993) and Tomar ef al. (1993).

Table 2: Effect of row spacing on yield of flax in 1995/ 96 and 1996/ 97 seasons.

Characters Straw Seed Fiber yield/faddan Oil
yield/faddan (ton) yield/faddan (kg) (kg) yield/faddan
Row spacing (kg)
Season 1995/ 96
Broadcasting 2.67a 460.81 a 508.29b 193.96 a
15 cm | 47833 a 530.68 b 202.90 a
20 cm 297 a 503.59 a 606.05 ab 213.69a
25 cm 3.09a 546.96 a : 651.27 a 23441 a
Season 1996/ 97
Broadcasting 2.79d 474.77d 536.53d 198.73 d
15 cm 2.87¢c 48993 c 561.74 ¢ 207.10 ¢
20 cm 297b 505.01 b 604.69 b 214.49b
25 cm 307a 517.85a 637.79 a 221.60 a

3- Technical characters:

Effect of row spacing on fiber length, total fiber percentage, fiber fineness and oil
percentage of flax is shown in Table (3). In the first season, fiber length decreased by 0.94,
2.11 and 2.72 cm at 20, 15 and broadcasting treatment as compared with 25 cm row spacing,
respectively. In the second season, the same trend was obtained without significant
differences. Total fiber percentage increased at the treatment of 25 cm between rows by 2.08
and 1.53 % in the first and second seasons, respectively, as compared with the broadcasting
treatment. Fiber fineness increased significantly at the treatment of 25 cm between rows than
all other treatments in the two seasons. On the other hand, fiber fineness decreased at
broadcasting treatment by 3.14, 5.19 and 6.57 Nm in the first season and 3.47, 5.90 and 7.08
Nm in the second one as compared with the treatments 15,20 and 25 cm between rows,
respectively, as shown in Table (3). Oil percentage increased significantly at the treatment of
25 cm between rows than other treatments in the second season only. The increase percent
was 0.84 and 0.95% at the treatment of 25 cm between rows than the broadcasting treatment
in the first and second seasons, respectively.

Table 3: Effect of row spacing on technological characters of flax in 1995/96 and 1996/ 97

seasons.
Characters Fiber length Total fiber Fiber fineness Oil
Row spacing (em) * (Nm) "
Season 1995/ 96
Broadcasting ' 70.41d 18.95b 184.28 d 42.01a
15 cm 71.02¢ 19.17 b 18742 ¢ 4227 a
20 cm 72.19b 2025a 189.47 b 4233 a
25 cm 73.13 a 21.03 a 190.85 a 4285 a
Season 1996/ 97
Broadcasting 67.30 a 19.14 ¢ 183.90 d 418lc
5 cm 68.84 a 1941 ¢ 187.37 ¢ 4223 b
20 cm 68.94 a 2022 b 189.80 b 42.44 b
25 cm 69.16 a 20.67 a 190.98 a 42.76 a
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Generally, it looks to be true that all technological characters studied increased as row
spacing increased up to 25 cm between rows. This result was true for the two successive
seasons. Similar results were obtained by El-Farouk et al. (1982), El- Ganayni et al. (1985),
Guleria and Singh (1985), El- Gazzar (1990) and Nasir and Shahid (1993).

B- Effect of nitrogen fertilizer levels :
1- Yield components :

Effect of nitrogen fertilizer rates on yield components of flax is shown in Table (4).
Nitrogen fertilizer affected significantly total stem length, technical stem length, number of
capsules/plant, number of seeds/ capsule, number of seeds/ plant, seed index, straw and seed
yields/plant in the two successive seasons. These aforementioned traits increased by
increasing nitrogen fertilizer up to 60 kg N/ fed. On the other hand, stem diameter and upper
branching zone length decreased by increasing nitrogen rates up to 60 kg N/ fed. in the two
seasons. These results may be éxplained on the basis that N is essential for building up
protoplasm and proteins which induce cell division and elongation and this was reflected on
total stem length and stem technical length than that of stem diameter. Similar results were
obtained on flax by Singh er al. (1993), Shahidullah et al. (1994) and Mahdy (1996).

Table 4: Effect of nitrogen fertilizer levels on yield components of flax in 1995/96 and

1996/97 seasons.
Characters | Total Technical | Stem Upper  |Number of| Number |[Number of| Seed Straw | Seed
length | stem length |diameter| branching | capsules/ |of seeds/| seeds/ index | yield/ | yield/
N ke/ fed (cm) (cm) (mm) | zone length | plant | capsule | plant (g) |plant(g)| plant
uEe (cm) (£)
Season 1995/ 96
Zero 89.37e |72.38e 2.13a |16.99a 10.10e [7.16d |72.98e |7.48e [0.79e |0.56¢
15 89.88d |73.06d 1.95b |16.82ab |12.12d |[7.49c [91.19d [7.98d |l1.16d |0.64d
30 8998c |73.74¢ 1.81 ¢ |[16.24¢ 1549¢ (8.05b [125.04c |841c [14lc |0.79¢
45 90.56b |74.19b 1.72d |1637¢ 1743b (825b [143.97b |8.86b [1.56b [0.91b
60 91.22a |74.58a l.6le |16.64¢ 19.06a [8.59a [164.08a [9.38a [1.71a |1.06a
Season 1996/ 97

Zero 770le (62.78d (2.16a |14.23a 6.84e [540d [37.62e |7.58d [1.06e [0.64¢
15 8l.16d [66.95¢ 1.94b [142] a 9.78 d 6.26c¢ |61.36d |8.10c [1.39d [0.80d
30 8576¢c |(71.88b (1.82c¢ [13.88a 1203¢c |699b (8443c |831bc|1.6lc [0.88¢
45 88.83b |[73.86b [1.72d [14.98a 1433b |732b [105.02b |8.55ab (1.75b [0.98b
60 94.48a |77.39a 1.63e |17.09a 1836a |7.79a |142.13a |8.79a [2.08a |l.14a

2- Yield :

Effect of nitrogen fertilizer levels on yield of flax plant in 1995/ 96 and 1996/ 97 is
shown in Table (5).

Table 5: Effect of nitrogen fertilizer levels on yield of flax in 1995/ 96 and 1996/ 97 seasons.

Characters Straw Seed Fiber il
N kg/ fed yield/faddan’(ton) yield/faddan (kg) yield/faddan (kg) yield/faddan (kg)
Season 1995/ 96

Zero 2.26d 391.83 d 42095 ¢ 161.85d
15 257c 465.24 ¢ 49431 d 194.60 ¢
30 2.90b 490.27 ¢ 576.69 ¢ 209.05 ¢
45 3.19a 33207h 643.07 b - 22914 b
60 341 a 607.52 a 735.34 a 261.56 a

Season 1996/ 97

Zero 229¢ 444.67 e 42797 e 18445 e
SRR 2.624d 467.56 d 503.16 d 195.86 d
30 2.88¢ 50334 ¢ 57227 ¢ 213.30¢
45 3330 522.76 b 680.50 b 223.79b
60 _ 3.50a 546.11 a 742.03 a 235.00a
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It is quite clear from Table (5) that nitrogen fertilizer rates affected significantly straw
yield, seed yield, fiber yield and oil yield per feddan in the two growing seasons. Straw, seed,
fiber and oil yields reached their maximum value at the higher nitrogen level (60 kg N/ fed.).
The minimum weight of these characters were obtained at zero level of nitrogen in the two
seasons. There was a consistent increase in these traits as nitrogen level increased. These
results reflect the important role of nitrogen to flax plants. Nitrogen is an essential element for
plant growth and development as well as yield production. Nitrogen also represents one of
the main components of protein in flax seed. These results coincide with the findings of Salwa
and El- Farouk (1991), El- Azonuni (1992), Zedan (1994), Cremaschi et al ('1996) and
Mahdy (1996).

3- Technological characters :

Nitrogen fertilizer affected significantly fiber length, total fiber percentage, fiber
fineness and oil percentage of flax in 1995/ 96 and 1996/ 97 seasons as shown in Table (6).
Fiber length, total fiber percentage and oil percentage reached its maximum values at 60 kg
N/fed. whereas, it reached its minimum values at zero level in the two seasons. Increasing
nitrogen rate up to 45 kg N/fed. caused a significant increase in fiber fineness in the two
seasons. Further nitrogen application rate of 60 kg N/fed decreased significantly fiber fineness
as compared with rate of 45 kg N/ fed in the two seasons.

Table 6: Effect of nitrogen fertilizer levels on technological characters of flax in 1995/96 and

1996/97 seasons.
Characters Fiber length (cm) Total fiber % Fiber fineness (Nm) il %
N kg/ fed
Season 1995/ 96
Zero 70.48 e 18.58 d 17243 e 4129 ¢
15 71.15d 19.21 c 180.48 d 4178 b
30 71.73 ¢ 19.86 b 186.96 ¢ 42.64 a
45 7235b 20.08 b 203.09 a 43.05a
60 7274 a 21.53a 197.08 b 43.06 a
Season 1996/ 97

Zero 60.43 e 18.70 e 172.98 ¢ 4146 e
15 64.82 d 19.20d 180.16 d 41.88d
30 69.84 ¢ 19.81 ¢ 187.04 ¢ 42.38¢
45 72.12b 20.39 b 203.00 a 42.80b
60 75.58 a 21.19a 196.88 b 43.03 a

These results are in agreement with those reported by Salwa and El- Farouk (1991),
Zedan (1994) and Mahdy (1996).

C- Effect of the interaction between row spacing and N levels :

The interaction effect between row spacing and nitrogen fertilizer levels did not affect
significantly total stem length, stem diameter, number of seeds/capsule, straw and seed
yields/plant and oil % of flax plant in the two seasons. Consequently, the data were excluded.
On the other hand, this interaction was significant on total fiber percentage and fiber fineness
in the two seasons. The interaction affected significantly technical length, upper branching
zone length and fiber length in the first season and number of capsules/ plant, number of
seeds/plant, seed index, straw and seed yields/ fed, fiber yield/ fed and oil yield/ fed in the
second one as shown in Table (7).
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