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ABSTRACT

Two field experiments were carried out at Sakha Agric. Research Station
Kafr EI-Sheikh, Egypt during the two successive seasons of 2002/2603 and
2003/2004 to study the effect of three seeding rates (70, 80 and 90 kg/fed), three
levels of phesphorus fertilizer {zero, 15 and 30 kg P;Os/fed) and three levels of
potassium fertilizer (zero, 12 ard 24 kg K:O/fed} in addition to their irteractions on
yield, yield components and fiber quality of flax {Sakha 1 variety). Resufts could be
summarized as follows:

Increasing seeaing rates up 1o 90 Kg/fed caused significant increase in crop
growth rate (CGR), seed and oil yields/fed as well as straw with capsules and fiber
yields/fed. fiber elongation, fibers strength and fineness, which did not reach the level
of significance. On the other hand, increasing seeding rates led to significant
reduction in dry weight/plant at the first and second ages of (60 and 81 days after
sowing "DAS"}, plant height at the second age of (81 DAS), relative growth rate
(RGR), straw yield/fed, Number of seeds/plant as well as dry weight/plant at the third
and fourth age of (102 and 123 DAS), plant height at first, third and fourth ages of (60
and 102 and 123 DAS), technical fength, top capsuies zone length, stem diameter,
straw and fiber yields/plant, fiber percentage, fiber length, Number of capsules/plant,
Number of seeds/capsule. seed yield/plant and o# percentage, but the reduction did
not reach the level of significant in both seasons.

Increasing phosphorus fertilizer levels from zero up to 30 kg P;Osf/fed
significantly increased dry weight/plant at the third age (102 DAS), ptant height at the
second age of (81 DAS), CGR and RGR at first period of (60-81 DAS), straw, seeds
and oil yields/fed and oil percentage in both seasons. On the contrary, increasing
phosphorus levels up to 30 kg P2O</fed increased dry weight/plant at first, second and
fourth ages of (60, 81 and 123 DAS), plant height at first, third and fourth ages of (60,
102 and 123 DAS), RGR at second and third periods of (81-102 and 102-123 DAS),
technical length, top capsules zone length, stem diameter, straw yieid/plant, straw
with capsules yield/fed, fiber yield/piant as well as per feddan, fiber percentage, fiber
length fiber elongation fiber strength. fiber fineness, Number of capsules/plant
Number of seeds/capsules, Number of seeds/plant, seed index and seed yield/plant.
But did not reach the level of significant in both seasons.

increasing potassium levels from zero up to 24 kg K:O/fed significantly
increased RGR at 1% and 2™ stages of (60-81 and 81-102 DAS), technical length,
straw, fiber, seed and oil yields/fed, fiber yield/plant, fiber strength, Number of
seeds/plant and oil% in both seasons. On the other side, dry weight/plant, piant
height, CGR, RGR at third growth stage of (102-123 DAS), top capsule zone iength,
stem diameter, straw yield/plant, straw with capsules yield/fed, fiber percentage, fiber
length, fiber elongation, fiber fineness, Number of capsules/plant, Number of
seeds/capsuie, seed index and seed yield/plant, but differences did not reach the level
of significance in both seasons.

The interaction was significant among seeding rates, phosphorus and
potassium levels far the most studied characters.
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INTRODUCTION

Flax (Linum usitatissimum, L) internationaily ranks third after cotton
and jute in the cultivated area and the second after cotton in fiber production.
Fiax also consider the most important bast fiber crop and ranked first
between the other ones in Egypt, the flax cultivating area in last few years
become limited due to of the great competition with the other winter crops.
Increasing the flax yield and improving its fiber and seed guality could be
achieved through the agriculture treatments and over-come such shortage in
flax production, such as seeding rate, phosphorus and potassium fertilizer
levels. Differences among seeding rates on yield and yield components have
been demonstrated by many workers such as El-Gazzar (1990), EI-Shimy ef
al. {(1993), Juric ef al. (1994), Abo Shetaia et al. (1998), Mchamed {1996)
El-Gazzar and Abou-Zaied (2001), Gyanendra et af. (2001a), Gyanendra ot
al. (2001b), Kineber (2003), Mostafa and El-Deeb (2003) and Zedan (2004;.
They indicated significantly effects of increasing sowing rates on quantity and
quality of flax. While, Marras and Scarpa (1997) and Zubal (2001) reported
that, there were no significant differences among plant population per unit
area on flax. Effect of phosphorus fertilization on flax yield and quality of flax
has been studied by many workers, Mukheriee et al. (1987), Jain ef al.
(1989), Yadav et al (1990), Sarode and Naphade (1993), Dwivedi ef &l
{1994), Shrivastava ef al (1994), Pali et al (1995), Dubey ef al. (1997).
Kineber et al. (1997), Mostafa ef al. (1998), Sarode et al. (1998), Gyanendra
et al. (2001a), Gyanendra et al. (2001b), Jankauskiene (2001) and Zubal
(2001) found that phosphorus significantly affected the yield and oil
percentage.

Many workers have studied the effect of potassium levels on yield.
yieid components and quality of flax such as Hella &f al. (1998), Dixit and
Sharma (1993), Suratman and Mouludi (1993), Ei-Sweify and Mostafa {19%€)
and Zedan ef al. (1999). They reported that potassium caused an increase in
flax yield and its components in addition to fiber and seed quaiity.

This investigation was conducted {o estimate the effect of seeding
rates, phosphorus and potassium fentilization on growth, yield and its
components and quality of Sakha 1 flax var.ety.

MATERIALS AND METHODS

The present investigation was carried out at Sakha Experimental
Station of Sakha Agriculture Research Station, Kafr E-Sheikh Governorate,
Egypt, during the two successive seasons of 2002/2003 and 2003/2004. This
work was undertaken to study the effect of seeding rates, phosphorus and
potassium fertilizer levels on growth, yield, yield attributes and quality of flax
variety Sakha 1. Each experiment included 27 treatments which were the
combinations of three seeding rates (70, 80 and 90 kg/fed), phosphorus
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fevels (0, 15 and 30 kg P,Os/fed) and potassium levels (0, 12 and 24 kg
K-O/ifed). The seeds were sown by manual broadcasting at the first week of
Nov. in the two seasons. A split-split plot design with four replications was
used and allocated at main i.e. seeding rates, phosphorus fertilizer levels at
sub plots and potassium fertilizer levels at sub-sub plots, respectively. The
area of the experimental unit was 6m? {1.5x4m) the soil of the experimentai
field were clay in texture. The mechanical and chemical analyses for the
experimental sites are given in Table 1. The preceding crop was maize (Zea
maize, L.) in both seasons. The soil of experimentation was well prepared i.e.
two ploughing and well leveled was done. Nitrocen was added at the rate of
45 kg N/fed in the form of urea (46.5%) at two equal doses half of N amount
before the 1% irrigation and the other hali before the 2 irrigation. Phosphorus
was added in the form superphosphate (15.5%P,0s) before sowing and
potassium sulphate (48% K,Q) was applied before sowing at one dose.

Table 1: Mechanical and chemical analyses of experimental soil (10-30
cmy) in the two growing seasons {2002/2003 and 2003/204).

[ Mechanical analyses Chemical analyses
2002/2003 : 2003/2004 2002/2003 } 2003/2004
Clay% 42.0 430 |pH 8.10 B.05
Silt% 32.0 31.2  |Available N (PPm) 17.8 19.0
Sand% 26.0 25.8 |Available F (FPm) 8.40 8.1
§o:l texture Clayey Clayey Zq? cations of K 3¢ L 0.36

All agronomic practices were applied at the proper stage of
development. At harvest, ten plants were randomly taken from each sub-sub
plot 10 determine yield components while, straw, seed and fiber yields per
feddan were estimated from the area of sub-sub piot.

The characters studied were as follows:
A: Growth parameters and attributes:

1. Dry weight/plant (g) 2. Plant height {cm)

3. Crop growth rate (CGR) 4. Relative growth rate (RGR)

B: Straw yield and its components:

1. Technical stem length (cm) 2: Top capsule zone length

3: Stem diameter (mm) 4. Straw yield/plant (g)

5: Straw yieldffed. (fon) 6: Straw with capsules yield/fed

C. Fiber yield and its related characters:

1. Fiber yieid/plant {g) 2: Fiber yieid/fed. (kg)

3. Fiber percentage 4: Fiber length {(cm)

5: Fiber fineness (N.m) 6: Fiber strength (R.K.M.)

7. Fiber elongation at Stelometer apparatus

D. Seed yieid and its related characters:

1: Number of capsules/piant 2: Number of seeds/capsule
3: Number of seeds/piant 4: Seed index (g/1000 seed)
5: Seed yield (g/plant) 6: Seed yield (kg/fed)

7. Oil percentage 7. Qil yield {kg/fed)

All data were subjected to the analysis of variance according to the
procedures outlined by Snedecor and Cochran (1967). The mean value of
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treatments were compared according to Duncan Multiple Range Test
(Duncan, 1955). All statistical analysis was performed using analysis of
variance technique by means of MSTATC computer software package.

RESULTS AND DISCUSSION

A. Growth parameters and attributes '

Table 2 shows that dry weight/plant and plant height were not
significantly affected by seeding rates, except at plant age of 60 and 81 days
for dry weight/plant and age of 81 days for plant height in both seasons.
There were gradual reduction for dry weight/plant and plant height with
increasing seed rate up to 90 kg/fed at all growth ages, such differences did
not reach the level of significance in both seasons. The highest amount of
light energy, intercepted by level/plant with the low seeding rate, account
much for this results and, in tum, caused an increase in the amount of
metabolites synthesized by flax plants. Consequently, the dry weights of
different parts of plants become heavy. The reduction in dry weight/plant at
the highest seeding rate might be due to the height competition between
plants for water light and nutrients. These resuits are in harmony with those
obtained by E-Gazzar (1990), Ggyanendra ef al. (20013} and Mostafa and
£i-Deeb (2003).

Increasing phosphorus levels from zero up to 30 kg P,Os/fed
increased dry weight/plant and plant height at all growth ages but increases
did not reach the lgvel of significance axeept at plant age of 81 days for ptant
height were significant in both seasons. It could be reported that the
application of phosphorus encouraged the physiological reactions which was
reflected in dry weight/piant and plant height. Similar findings were reported
by Eil-Gazzar (1997) and Gyanendra ef al. (2001a).

Increasing potassium levels from zero up to 24 kg K,O/fed increased
dry weight/ptant and piant height at all growth ages but differences did not
reach the level of significance in both seasons. Similar results were reported
by Helia ef al. (1988), Dixit and Sharma (1993), Suratman and Mouludi
(1993), El-Sweify and Mostafa (1996) and Zedan et al. (1999).

The interaction most effect was not significant among the three
factors under study for ali growth characters.

Tabie 3 shows that the means of crop growth rate (CGR) and relative
growth rate (RGR) were significantly affected by seeding rate at all growth
periods in both seasons. it is clear that significant positive ijfect‘ for seed_mg
rate on CGR where heavy density gave higher values for this traits thzan light
ones. Such effect could be attributed to Number of plants/m* (field
emergence %). Also, there were negative relationship between RC?‘R values
and seeding rate where light density increased this values and vice-versa.
Eurthermore, the trend of resuits is similar to those of dry matter
accumulation and similar discussion could be cited. These results are in
harmony with those obtained by El-Gazzar (1990), Gyanendra et al. (2001a)
and Mostafa and El-Deeb {2003).

In respect to phosphorus fertilizer effect, results demolnstrated that
phosphorus levels significantly affected CGR at all growth periods and the
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first period for RGR. Resuits indicated that there were gradual increase in
each of the mean values of all stages with increasing phosphorus fertilizer
levels from zero up to 30 kg P;Osffed in both seasons. These resulis are
similar to those of dry weight/plan and piant height and similar discussion
could be cited. These results agree with those obtained by El-Gazzar (1997)
and Gyanendra et al. (2001).

Data showed that, increasing potassium level from zero up to 24
kg/fed gradually increases detected on CGR and RGR at all growth periods
but differences did not reach the level of significance except at the first and
second periods for RGR in both seasons. These resuits are similar to those
of dry weight/plant and plant height and similar discussion could be cited.

Similar results were reported by Hella ef al. (1988), Dixit and Sharma
(1993), Surtman and Mouludi (1993), Eil-Sweify and mostafa (1996) and
Zedan et al. (1999).

The interaction effect was significant for all growth stages except for
RGR at the third stage (102-123) days after sowing.

B. Straw yield and its related characters:

Data on seeding rates indicated significant differences in straw yieid
per feddan. Meanwhile, results indicated that there were gradual decrease in
each of the mean values of technical length, top capsuie zone length, stem
diameter and straw yield/plant with increasing seeding rate [eveis from 70 up
to 90 kg/fed except with straw with capsules yield./fed trait which increased in
its mean values with increasing seeding rate levels from 70 up to 90 kg/fed
such differences did not reach the level of significance in both seasons. In
general, the trend of results is similar to those of dry weight/plant and plant
height. This fact might be due to low competition between flax plants for
environmental factors. These results in harmony with those of Juric et al
(1994), Abo-Shetaia ef al (1998), Marras and Scarpa (1997), El-Gazzar and
Abou Zaied (2001) and Zubal (2001).

Regarding phosphorus fertilizer effect, data showed not significant
differences in technical length, top capsules zone length, stem diameter,
straw yield/piant and straw with capsules yield/fed except straw yield/fed in
both seasons. The differences did not reach the level of significant in the two
seasons. It is clear that there were gradual increments towards the highest
phosphorus levels in all six previous characters in both seasons. These
results suggest that the increase in straw yield and its related characters may
be due to physiological activities stimulation in flax plants. The resuits
reported in this work are in agreement with those obtained by Mostafa et al.
(1998), Sarode et al (1998), EI-Shimy et &/ (2001) and Gyanendra et al.
(2001a).

Results showed that there were significant differences among means
of potassium levels for technical length and straw yield/feddan. While, the
differences on each of top capsule zone length, stem diameter, straw
yield/piant and straw with capsules yield/fed did not reach the level of
significance.

7243



vvel

Table 2: Means of dry matter accumulation and plant height of flax as affected by seeding rates, phosphorus and potassium
levels in 2002/2003 and 2003/2004 seasons.

Characters| Season Days .after Seeding rate kgffed (S) P20; kg/ffed (P) ' K:Qffed (K) Interaction

sowing | Sig. 70 80 80 [Sig. 0 15 30 | Sig. Y 12 24 | SxP([SxK|PxK |SPK

Dry wt. 200213 * 0.12a |0.10ab| 0.08h |NS| 010 0.1 011 | NS 010 | 010 |O11] ** * | NS | NS
(g/plant) 2003/4 * 1013a|0.11ab} 009 {NS| 011 | 012 | 012 | NS | 041 | 041 |042] * | * | NS | NS
Piant 200213 80 NS (214011940 (1910 |[NS| 19.70 | 1980 [20.30 | NS [ 1840 2010 [20.40] NS | * | NS | NS
height {cm) 2003/4 NS {2250 |2040 2010 [NS| 20.70 | 20.80 | 21.30 | NS | 20.40 | 21.10 [21.40| NS | NS | NS | NS
Dry wt. 2002/3 b 042a | 034b [ 032b [NS| 033 037 038 [ NS | 034 { 037 [03B) NS | ™ [ NS | NS
(g/ptant) 2003/4 81 " 0.44a | 0.35b | 0.34b NS | 0.35 0.39 039 | NS | 036 | 0.39 |O40] NS | * | NS | NS
Plant 2002/3 * 44 90a)144.10a140.90b; * ;41.80b | 42.60ab |45.50a] NS | 42.50 | 42.60 |44.90] NS | ** ] NS | NS
height {cm) 2003/4 v 147.60a|46.30a;42.30b| * | 43.50b | 44.70b 148.20a| NS | 44.60 | 44.70 |47.10) NS | * NS | NS
Dry wt. 2002/3 NS 150 | 140 [ 136 | " | 1.32b [ 1.38ab | 1.55a | NS | 1.36 | 1.43 (147 ** [ NS [ NS | NS
(g/ptant) 200314 102 NS [ 150 | 1468 | 143 F 137c | 145b | 164a | NS [ 143 | 150 (154 * [ NS [ NS [ NS
Plant | 2002/3 NS 7690|7470 [ 7420 {NS | 7450 | 7560 | 7560 | NS | 74.70 | 7490 {76.20] NS | NS | NS | NS
height {cm) 2003/4 NS 8070|7840 | 7790 |NS| 7820 ¢ 79.40 | 79.40 | NS | 78.40 | 78.60 |B0.00] NS | NS NS | NS
Dry wt. 2002/3 NS | 089 | 087 | 085 [N5; 082 092 097 | NS | 089 | 090 }092] * [ NS | NS | NS
(g/plant) 2003/4 NS | 104 | 091 [ 089 [NS| 086 | 097 | 102 (NS | 093 [ 094 |097] * [ NS | NS | NS
Plant 2002/3 123 NS (8980|8980 (B930|NS| 8860 [ 8940 | 9090 | NS | 88.70{ 89.90 (90.30( NS { NS [ NS | =
height {cm) 2003/4 NS |[94.30 9430|9380 |NS| 9300 | 9350 | 9540 | NS | 53.10 94.40J94.80 NS | NS | NS * J

*,** and NS indicate P<0.05, P<0.01 and not significant, respectively.
Means followed by the same letter within rows are not significantly different at the 5% leve! using Duncan's Multiple Range test.
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Table 3: Means of crop growth rate {CGR) and relative growth rate (RGR) of flax as affected by seeding rates,
phosphorus and potassium levels in 2002/2003 and 2003/2004 seasons.

$00Z 1oqwiada( ‘(ZL) 0¢ “Atup einosuew ‘198 IUbY T

Chara Days Seeding rate kgffed (S) P,0; kg/fed (P) K:0/fed (K) Interaction
Season| after
cters . Sig. 70 80 90 Sig.| O 15 30 |Sig.| 0 12 24 |SxP| SxK | PxK | SPK
sowing
2002/3 * |152.4bj166.2ab| 177.2a | ** [147.9b[159.8bi188B.1a| NS | 154.1 [ 1680 | 1736 * e .- NS
.| 60-81
CGR 2003/4 * 160.0c| 172.8b| 187.8a ** 1153.8c|167.8b|199.4a| NS | 1603 | 1786 | 1817 | * . . NS
200273 ** |299.9c|336.9b{ 376.1a | ** |313.3c|347.8b[351.8a] NS | 3269 | 3416 | 3443 | ** | NS . -
{g/m? 81-102
2003/4 **|311.9c|353.7b| 398.7a | ** |326.8c|365.2b|372.9a| NS | 3432 | 3587 | 3615| ~ NS * .
week
) 2002/3 102123 **  [301.7b]343.6a | 3453a | * |319.7b|325.7b}345.2a| NS | 318.4 | 3209 | 3423 | ** * . -
2003/4 ** 1313Bc(360.8b; 366.5a | ** [332.5c(341.9b{3650a| NS {3343 | 3464 | 3594 | ™ . . .
2002/3 60.81 ** |0.420a|0.417a{ 0.374b | * [0.387b|0.395b[0.428a| ** |0.376b|0.394b|0.440a| ** i B -
RGR 2003/4 * 10.441a)0.43Ba| 0.393b “ }0.406b}0.415b{0.449a| * [0.395b/0.414b|0.462a} ** - b bl
2, | 200213 ** |0.331a|0.304ab| 0.279ab | NS | 0.295 | 0.307 j 0.311 | * [0.290bj0.295b[0.329a| NS * - *
{a/g/m*/ 81-102
2003/4 ** ]0.3%1a[0.319ab| 0.290b | NS | 0309 ;03220326 * |0.302b|0.309b10.349a| NS * * *
week
) 2002/3 102.123 NS [0.164 ] 0158 | 0145 | NS | 0150 | 0.153 | 0.165 | NS | 0147 | 0155 [ 0.163 | NS * NS NS
2003/4 i NS (0172} 0166 | 0152 | NS 015810160 | 0173 | NS [0.154 [ 0163 [ 0171 | NS | NS NS NS

", ** and NS indicate P<0.05, P<0.01 and not significant, respectively.
Means followed by the same letter within rows are not significantly different at the §% leve! using Duncan's Muitipie Range test.
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Moreover, there were gradual increment towards the highest potassium level
(24 kg K:Offed) in all straw characters. It could be repored that the
application of potassium encouraged the physiological reactions to produce
more seed components. This trend was in connection with that obtained by
Hella et al. (1988), Dixit and Sharma (1993), El-Sweify and Mostafa (1996)
and Zedan et al. (1999). Summary of the significant interaction effects of the
three experimental factors are given in Tabie 4. In general, combinations
among Seeding rates, phosphorus and potassium levels increased and
improved straw yield and its related characters.

C. Fiber vield and its related characters:

Data in Table § indicated that fiber yield per fed and its related
characters tended to significantly increases with increasing seeding rates
from 70 up to 80 ka/fed. However, gradual decrease detected by increasing
seeding rates up to 90 kg/fed on fiber yield/plant, fber percentage and fiber
length. Moreover, fiber yield/fed. fiber elongation and fibers strength and
fineness there were gradual increase in each of the mean values of ail
characters with increasing seeding rates from 70 to 90 kg/fed. It is clear that
the increases in fiber yield/fed and fiber quality might be due to the increases
in number of plants per unit area beside increasing growth characters at the
early stage of growth. In contrast, fiber yield/glant, fiber percentage and fiver
length recorded the highest mean values with decreasing the seeding rate.
This fact might be due to low competition between flax plants for
environmental factors. Similar results were obtained by Maohamed (1996
Abo-Shetaia et al. (1996), El-Gazzar and Abou-Zaied (2001) and Mostafa
and El-Deeb (2003).

Results indicated that phosphorus fertilizer levels showed differences
in fiber yield and its components and quality, such differences did not reach
the level of significance in both seasons. Results indicated that there wers
gradual increase in each of the mean values of all characters with increasing
phosphorus levels from zero up to 30 kg P;0s/fed. These resuits suggested
that the increases in fiber yield and its related characters may be due to
physiological activities stimulation in flax plants. The results reported in this
work are in-agreement with those obtained by Kineber et al. (1997), Mostafa
et al. (1998) and EI-Shimy et al. (2001).

Results showed that there were significant differences among means
of potassium fevels for fiber yield/plant as well as per feddan and fiber
tenacity. While, the differences on each of fiber percentage, fiber length, fiber
elongation and fiber fineness did not reach the level of significance
Maoreover, there were gradual increment towards the highest potassium level
{24 kg K:Offed) in all fiber characters. It could be reported that the application
of potassium encouraged the physiological reaction to produce more seed
components. This trend was in connection with that obtained by Zedan &f al,
(1999}, Jankauskiene (2001) and Zubal (2001). The interaction among the
factors under the study were significantly affected in fiber yield and its
components and quality except at fiber elongation in both seasons, fiber
iengih in second season and fiber fineness in first season. This indicates that
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Table 4: Straw yield and Hs related characters on flax as affected by seeding rales, phosphorus ant potassium
fevels in 2002/2003 and 20{13/2004 seasons.

-

"'Secding rale kg/led (5 PO kylled (P) 1K (K Interaclio
Characters Season|_>ctdngrale kofled (S) | P.OskgflediP) RKeolted ) raction
Sig. [ 70 | 80 | 80 | Sig. | 0 15 [ 30 | Sig. |0 12 | 24 | SxP | 8xK | Pxi{ [ SPK
Technical length | 2002/3 | NS [843 (842|837 | Hs | 820 | 846 [B47 | ** [825h|847a 850a| NS | Hs |
(cm) 2003/4 | NS 893 884 [ 871 | NS |861 | 883 | €38 | ‘* |f5Eb|8B9a|901a| NS | | HS | *
Top capsule zone [2002/3 | NS {11.96|11.22(1076| NS {11.14 '11.30 (1141 NS (1088 [1t.33[11.74| N5 . MS | NS
length {cm) 2003/4 | NS [1256[11.78 (11,2307 NS 117011981198 NS |11.42[11.80{1233| NS . NG | NS
] 2002/3| NS [ 200 | 192|190 | NS | 188 | 193 | 199 | NS | 180 | 182 [ 200 [ NS | * NS | NS
Stem diameter {(mm)
2003/4[ NS |[242 [ 210|169 | NS [ 197 [ 203 [ 205 | NS {198 [2n2 [210| NS | * NS | NS
. 2002/3| NS [1506[1.413]1.393| NS [138311439|1489| NS |[1395[1447{1.470| NS [ NS | = .
Straw yield {g/plant})
2003/4 | NS [1580[1.480(|1.460| NS |1.450 1510 |1550| NS |1460|1510(1540| NS | NS | * .
. 2002/3 | ** |4496al4.401b|4.319c| ** |4.260b|4.458a(4.466a] * |4.333bj4.436a[d.444a] * - - -
Straw yield {t./fed)
2003/4 | |4766a[4621b|4.489c| ** |4.460b|4881ald.734al ¢  |4.506b[4.658a(4.711a| * - = =
Straw with capsules|2002/3] NS [5992[6018[6.175| NS 5962 |6.073(6.149| NS [6.02816045|6.112] NS . : NS
yieid (t./fed) 2003/4 | NS |6.2092(6.31916.484| NS |6.260 |€.3776.456| NS |6329|6.347 [6.417| NS | * I

*,** and NS indicate P<0.05, P<0.01 and not significant, respectively.

Means followed by the same letter within rows are not significantly different at the 5% level using Duncan’s Multiple Range test.
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Table 5: Fiber yield and its related characters on flax as affected by seeding rates, phosphorus and potassium levels
in 2002/2G603 and 2003/2004 seasons.

Characters [Season Seeding rate kg/led (S) P;0; kgffed (P) K;0/fed (K} interaction
sig. {70 T 80 | 90 | sig. | o 15 ] 30 |sig | 0 12 T 24 [ 'sxP | 8xK | PxK | SPK
Fiberyield [2002/3| NS [0156]0145[0144 | NS | 0146|0147 [ 0153 * [0.139b[C144aj0.163a] NS | NS | NS .
{(g/plant) [2003/4] NS |0.184 01520151 | NS |0153]0154 | 0160 * [0.146b|0.151b[0.171a] NS | NS | NS .
Fiber yield [2002/3| NS 582259886007 | NS [5839|591.7|6060| * [5848b|5875b|609.4a] ** - . -~
{kgffed) [2003/4| NS 61136287 (6307 | NS |6131[621.3[6363| -+ |6140b|6168b]6396a] * . . :
Fiber 2002/3| NS [021 | 021 [ 020 | NS | 020 [020 | p21 | NS | 020 | 020 | 021 | ** | NS | NS | NS
percentage |2003/4| NS | 022 | 022 { 021 | ‘NS | 02f | 021 | 022} NS | 021 | 021 | 022 | * NS | NS NS
Fiber length | 2002/3] NS {902 [ 887 [ 883 | NS | 876 { 897 | 899 | NS | 870 | 885 [ 817 | NS * Ns | NS
(cm) 2003/4| NS [ 947 [ 931 [ 927 [ NS {79197 942 943 | N5 | 913 (929 {963 | NS | N§ | NS | NS
Fibe+ 2002/3 | NS | 239 | 242 [ 251 | NS [ 239 245 | 248 | NS | 243 (244 [ 245 | NS | NS | NS | NS
elongation % [3003/8 | NS | 351 | 254 | 263 | N5 | 251 | 257 | 260 f—N? 255 [ 256 | 257 [ NS | NS | NS [ NS
Fiber strength{ 2002/3| NS | 276 | 278 | 279 | NS | 276 | 277 | 27.9 | * |[275b|277ab|280a| NS | * : -
{RKM) 2003/4 | NS | 289 | 202 [ 293 | NS | 289 [29.1 [ 203 | * [286b|291a|297a] NS . . .
Fiber fineness| 2002/3 | NS | 128.2| 1348 | 1382 | NS | 1269|1360 | 1382 | NS | 1294 | 1200|1416 NS | N§ | N5 | NS
{N.M.} 2003/4] NS [1346[1415]1451 NS [133271439(1440| NS [1354| 13691490 ] NS , NS | NS

_

*,™ and NS indicate P<0.08, P<0.01 and not significant, respectively.

Means followed by the same letter within rows are not significantly different at the §% level using Duncan’s Multipie Range test.
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the three factors under study (seeding rates, phosphorus and potassium
fertilizer levels) were nct similar in their effect on those contributions.
D: Seed yield and its related characters:

Mean values of seed yield, yield components of flax, as affected by
seeding rates, phosphorus and potassium levels are presented in Table 8.
Statistical analysis revealed that three seeding rates significantly differed in
there effect on number of seeding rates significantly differed in there effect on
number of seeds/plant, seed yield/fed and oil yield/fed. In the mean time, the
highest seeding rate (90 kg/fed) recorded the lowest value for number of
seeds/plant. Furthermore, increasing seeding rate up to 90 kg/fed caused an
increase in seed and oil yields/fed in both seasons. Meanwhile, Number of
capsules/plant, Number of seeds/capsule, seed yield/plant and oil percentage
were decreased with increasing seeding rate up to 90 kg/fed. Such
differences did nct reach the level of significance in both seasons, seeding
rates had no effects on 1000-seed weight. These increases (in seed
characters), which were positively correlated with increasing ‘he seeding rate,
might be due to the increase in number of plants per unit area. A like findings
were observed by El-Gazzar (1990), Mohamed (1896), El-Gazzar and Abou-
Zaied (2001) and Mostafa and El-Deeb (2003). '

in respect of phosphorus fertilizer effect, resuits demonstrated that
phosphorus fertilizer levels significantly affected seed yield/fed, 0ii% and oil
yield/fed. On the contrary, Number of capsules/piant, Number of
seeds/capsule, Number of seeds/plant and seed yield/plant did not reach the
level of significance in the two seasons. Phasphorus levels had no effects
on 1000-seed weight. Moreover, there was a progressive increment in all
seed characters by increasing phosphorus levels from the untreated control
up to 30 kg/ P;0s/fed in the two seasons. It could be reported that the
application of phosphorus encouraged the physiclogical reactions, which was
reflected in higher seed yield and its related characters. Similar findings, were
reported by Jain ef al. {1989), Yadov et al. (1990), Shrivastava et al. (1994),
Mostafa et al (1998), EI-Shimy ef al. (2001), Gyanendra et al. (2001a) and
Gyanendra et al. (2001b).

Results showed that there were significant differences among means
of potassium level for Number of seeds/plant, seed yield/fed, oil percentage
and oil yield/fed, the differences on each of Number of capsules/plant,
Number of seeds/capsule, seed index and seed yield/plant did not reach the
level of significance, Moreover, there were gradual increment towards the
highest potassium ievel {24 kg K,O/fed) in all seed characters. It could be
reported that the application of potassium encouraged the physiological
reactions to produce more seed components. This trend was in connection
with that obtained by Hella et a/. (1998), Dixit and Sharma (1993), El-Sweify
and Mostafa (1996)and Zedan et al. (1999).

Seeding rates x phosphorus x potassium [evels interaction had a
significant effect on Number of seeds/plant, seed index, seed yield/fed, oil
percentage and oil yield/fed. This indicates that the three factors under study
(seeding rate, phosphorus and potassium fertilizer levels) were not similar in
their effect on these contributions.
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Table 6: Seed yield and its related characters on flax as affected by seeding rates, phosphorus and potassium leveis

in 2002/2003 and 2003/2004 seasons.

Seeding rate kgifed (S P:0s kg/fed (P K 0/fed (K Int ti
rCharacters Season "9 g ®) 205 kglfed (P) 0ffed (K) nieraction
sig.| 70 80 90 |Sig. ) 15 30 | Sig. | 0 12 24 | sxP {SxK| PxK | SPK
Number of [2002/3| NS | 839 [ 727 | 7.04 | NS 7.51 7.96 7.65 NS 717 | 746 | 8.09 NS | NS NS NS
capsules/plant] 2003/4 { NS | 881 | 764 | 740 | NS 7.80 793 |8303]| _NS 7582 |1 783 | 849 NS | NS [ NS N§
Number of | 2002/3 | NS | 511 524 | 502 | NS 497 505 534 NS 507 | 505 | 525 NS | NS NS NS
seeds/capsule] 2003/4 | NS | 536 | 550 | 527 | NS 522 5.30 5.61 NS 5§30 | 5§32 | 551 NS NS | NS NS
Numberof |[2002/3] ** {441a | 37.1b | 36.5b | NS 386 395 395 M 369h [ 39.2a | 41.7a} NS b NS -
seeds/plant | 2003/4 | ** | 46.7a{ 38.8b | 37.9b [ NS 40.5 4.5 41.5 * 38.8b | 40.7b | 44.2a NS e NS bl
Seed index [2002/3{ NS | 982 | 964 | 997 [ NS 9.78 976 .| 990 NS 973 (| 980 | 991 NS b NS NS
{g/1000-seed) | 2003/4 | NS | 884 | 868 | 897 | NS 8.90 878 8.80 NS B75 | 882 | 892 NS * NS NS
Seed 2002/3 I NS | 043 {1 038 [ 034 | NS 0.38 0.38 0.40 NS 037 | 037 | 012 NS NS NS NS
yield/plant (g) [2003/4 | NS | 038 | 034 | 031 [ NS | 034 034 [ 036 | NS | 033|033 [ 038 | NS [NS| NS NS
Seed yield 2002/3 | ** |0.887¢|0.938b(1.000a| ** 0.913b | 0.922b |0.990a *  10.863h{0.573a]0.989a h b b b
(tfed) 2003/4 1 *+ 10.798¢10.844b|0.900a; ** | 0.822b | 0.829b |0.891a ** |0.768b(0.B762]0.859a{ ** . b -
2002/3 | NS | 416 | 40.3 | 398 * 39.8b | 404b | M.5a . 400k | 402b | 41.7a | NS | NS * NS
Oil percentage
2003/4 | NS | 418 L 1.2 | 415 . 40.8¢c 413b [ 424a * 403c [ 41.1b {426a ! NS NS * NS
. 2002/3 | * (0.273c[0.383b|0.405a| - 0372 | 0.374b |0 417a * 0.349¢ |0.396b |0.418a * . * b
Ol yield (t/fed)
2003/4 | * [0.342¢i0.351b|0.382a| * 0.340c { 0.342b [0382a * 0.311¢|0.363b|0.387a * . * .

*,* and NS indicate P<0.05, P<0.01 and not significant, respectively.

Means followed by the same [efter within rows are not significantly different at the 5% level using Duncan’s Multiple Range test.
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It could be concluded that the highest quantity and quality of flax yield
were obtained from Sakha 1 variety which occurred from the seeding rates at
90 kg/fed combined with 30 kg P205 and 24 kg K2O/fed under Kafr El-
Shiekh conditions.
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