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Abstract

Two field experiments were performed in Sakha Agricultural Re-
search Station during 1994/95 and 1995/96 seasons to study the ef-
fect of three levels of phosphorus fertilizer (zero, 15 and 30 kg. P05/
fed.) and only one concentration (250 ppm.) for each of microelements
(Zn., Mn., Fe. and their mixture) as foliar application on the yield, yield
components and some technological characters of Giza 7 flax variety. In-
creasing phosphorus levels from zero up to 30 kg. /fad. Significantly in-
creased straw yield per faddan, fiber yield per faddan, long fiber percent-
age, fiber fineness, upper branching zone length, number of capsules per
plant seed yield plant as well as per faddan and oil percentage. Spraying
flax plants with Zn. was significantly surpassed over other microelements
in each of straw yield per plant as well as per faddan, fiber yield per fad-
dan, long fiber percentage and fiber fineness. While Mn. significantly in-
creased seed yield and its related characters except seed index which
did not reach the level of significane. Significant interaction between P.
levels and microelements were recorded in all straw yield and its related
characters except on technical length. On the other hand, the interaction
was significant in respect to all seed yield characters.

INTRODUCTION

Flax is still the main source of bast fiber production in Egypt. However, its
grown as a dual purpose type to extract fiber from straw and obtained oil from
seed. Recently, flax acreage in Egypt decreased about 38000 faddans. Therfore,
a great gap accrued between the production and consumption especially in seed
yield. This gap could be minimized by increasing flax yield per unit area through
evolving new varieties characterized by high yielding ability and improvement of
agricultural practices. The effect of phosphorus fertilizer as soil application on
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the yield, yield components and quality of flax have been studied by many workers.
Hella et al. (1986), El-Farouk et al. (1988), Jain et al. (1989), Mohammed (1989),
Yadov et al. (1990), Mahmoud (1993), Shrivastava et al. (1994) and Chaubey and
Dwivedi (1995) found that the application of phosphorus caused an increase in yield
and quality of flax. Some microelements as foliar application trials were don to im-
prove fiber quantity and quality. Abo-Khadra et al. (1982), found that microeleme-
nts increased and improved straw and seed yield of flax. Moreover, Abo-El-Soad et
al. (1975), Mourad et al. (1988) and El-Sweify (1993), revealed that foliar spray
of flax with Zn So4 significantly increased straw and seed yields per faddan as well
as fiber quality. While Dixit and Sharma (1993) found that spraying flax plants with
foliar application of Fe. Significantly increase all the characters of yield, yield com-
ponents and quality of flax. Finally El-Shimy et al. (1986) reported that Mn. treat-
ment increased and improved the quality of fiber.

The present trails were raised with the aim to investigate the separate ef-
fects of P, Zn., Fe. and Mn. as well as their mixtures on yield, yield components -and
fiber quality characteristics of Giza 7 flax variety.

MATERIALS AND METHODS

Two field experiments were carried out in Sakha Agric. Res. Stat. during the
two sucessive seasons 1994/95 and 1995/96. The flax variety Giza 7 was used (It
is considered as iocal and dual purpose variety.) The split plot design with four rep-
lications was applied to study the effect of three phosphorus levels (a) i.e. 0,15 and
30 kg. P. per faddan as the main plots and five microelements treatments (b) were
added alone i.e. zero, Zn., Fe., Mn. in addition to their mixture with the concentra-
tion of 250 ppm./L. as foliar spray which carried out at the folume of 150 L. per
faddan when plants reached first blooming stage. The area of sub plot was 6m2. All
other agronomic practices were performed at the proper time. At full maturity, ten
plants were taken at random from each split plot to be used in the following charac-
ters estimates.

|- Straw yield and its related characters

1. Technical length in cm.
2. Stem diameter in mm.
3. Straw yield/plant in g.
4. Straw yield/faddan in tons
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S. Fiber yield/faddan in kg
6. Fiber length in cm.

7. Long fiber percentage
8. Fiber fineness in Nm.

II- Seed yield and its related characters

. Upper branching zone length in cm.

. Number of capsule/plant

. Number of seeds/capsule

. Seed yield/plant in g.

. Seed yield/faddan in kg.

. Seed index (1000 seed weight in g.)
. Oil percentage

N OO A W=

The statistical analysis was carried out according to Sendecor and Cochran
(1982) and means were compared by Least Significant Differences (L.S.D.) at 5%

level.

RESULTS AND DISCUSSION
Straw yield and its related characters

Means values of straw yield and its related characters as affected by phos-
phorus fertilizer levels and one concentration of some microelements in the two
successive seasons 1994/95 and 1995/96 are presented in Table 1.

Regarding phosphorus fertilizer effect, data showed significant differences in
straw yield/faddan, fiber yield/faddan, long fiber percentage and fiber fineness.
Meanwhile, differences of technical stem length, stem diameter, straw yield/plant
and fiber length did not reach the level of significant in the two seasons. It is clear
that there were gradual increments towards the highest phosphorus level in all eight
previous characters in both seasons, meaning that the maximum mean value is asso-
ciated with the highest phosphorus level application. In the first season, the range
between the untreated control mean and the highest one obtained by the application
of the highest phosphorus level in each of the following characters were 72.323 to
73.034 cm for technical length, 2.119 to 2.229 mm for stem diameter, 0.893 to
0.992 g for straw yield/plant, 1.711 to 2.138 tons for straw yield/faddan,
226.946 to 287.019 kg for fiber yield/faddan, 70.142 to 71.005 cm for fiber le-
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ngth, 12.887 to 13.303% for long fiber percentage and 193.510 to 197.145 for fi-
ber fineness, with the corresponding superiority ratios of 0.98, 5.19, 11.09,
11.09, 24.96, 26.47, 1.23, 3.23 and 1.88%. At the second season, the excess ra-
tios for the same respective characters were 2.39, 4.44, 5.72, 30.18, 28.27,
2.30, 2.97 and 1.18%. It must be mentioned that the three traits i.e., straw yield/
faddan, fiber yield/faddan and fiber length were improved greatly with increasing P
level in both seasons. These results suggest that the increases in straw yield and its
related characters may be due to physiological activities stimulation in flax plants.
The results reported in this work are in in agreement with those obtained by El-
Farouk et al., (1988) and Mahmoud (1993).

Table 1. Means of straw yield and its related characters as affected by phosphorus
fertilizer and some microelements during 1994/96 season.

Interactions
Characters P.levels X Microelements
1994/95 1994/95
Technical length (cm) 76.2 N.S. 77.4 N.S.
15kgP. X Zn 15 kg P. X Zn
Stem diameter (mm) 2.4* 2.3%
30 kg P. X cont. 30 kg P. X cont.
Straw yield/plant (g) T 1-0%
15 kg P. X Zn. 15 kg P. X Zn.
Straw yield/fad. (kg) 2.4* 2:3%
15 kg P. X Mix. 15 kg P. X Mix.
Fiber yield/fad. (Kg) 308.2* 294.3*
15 kg P. X Zn. 15 kg P. X Zn.
Fiber length (cm) 74.6* 294.3*
15 kg P. X Zn. 15 kg P. X Zn.
Long fiber percentage 13.9% 13.9*
30 kg P. X Zn. 30 kg P. X Zn.
Fiber fineness (Nm) 203.6* 198.1*
30 kg P. X Zn. 30 kg P. X Zn.

Concerning microelements as foliar applications effect, results indicated that
straw yield/plant as well as per faddan, fiber yield/faddan, long fiber percentage
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and fiber fineness were significantly differed, but differences in technical length,
stem diameter and fiber length did not each the level of significance in the both two
seasons. It is clear that Zinc application caused maximum increases in all the eight
straw traits under study in comparison with the other treatments, where Manga-
nese ranked second after Zinc in this case and followed by microelements mixture,
the untreated control and finally the negligible effect caused by adding ferrous (Fe.)
element. The mean values of the corresponding untreated control appeared from the
following ‘superiority ratios in the two seasons i.e., 2.27 and 2.64; 3.43 and 1.98;
3.64 and 6.93 33.07 and 30.15; 29.54 and 31.99; 2.02 and 3.18; 5.36 and 5.12;
4.23 and 2.98% for technical length, stem diameter, straw yield/plaant, straw
yield/faddan, fiber yield/faddan, fiber length, long fiber percentage and fiber fine-
ness, respectively. From the above mentioned results, similar trend had shown
among the two seasons for each phosphorus and microelements application effect on
straw yield and its related characters. Abo El-Soad et al; (1975), Dixit and Sharma
(1993) and El-Sweifty (1 993) come to similar conclosion.

Table 2 illustrates the different interaction effects on straw yield and its re-
lated characters.

The interaction between P.levels and microelements had significant effect on
the seven characters i.e., stem diameter, straw yield per plant as well as per fad-
dan, fiber faddan, fiber length, long fiber percentage and fiber fineness. While tech-
nical length was not significantly affected.

li- Seed yield and its related characters:

Mean values of seed vyield its related characters as affected by phosphorus
levels and only one concentration of some microelements in the two successive sea-
sons 1994/95 and 1995/96 are presented in Table (3).

In respect of phosphorus fertilizer effect, results demonstrated that P. levels
significantly affected upper branching zone length, number of capsules/plant, seed
yield/plant as well as per faddan and oil percentage. On the contrary, number of
seeds/ plant and seed index did not reach the fevel of significance in the two sea-
sons. Moreover, there was a progressive increment in all seed characters by in-
creasing P. levels from the untreated control up to 30 kg./fad. in the two seasons
and the Table No.3 greatest mean values of the above mentioned characters were in
connection with the highest P. level (30 kg. P. / fad.). It is clear to notice that ~he
superioritysratios between 35 kg. P. and untreated control was 6.23,.5.20, 0.61,
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6.72, 20.69, 3.00 and 0.82% in the first season while it was 6.66, 4.72, 1.92,
7.05, 19.19, 2.62 and 0.78% in the second one for upper branching zone length,
number of capsules/ plant, number of seed/plant, seed yield/plant, seed yield/fad.
seed index and oil percentage, respectively. It could be reported that the application
of phosphorus encouraged the physiological reactions which was reflected in higher
seed yield and its related characters. Similar findings were reported by Hella et al;
(1986), El-Farouk et al.; (1988) and Mahmoud (1993).

Table 4. Highest response value and the combination of the interaction effects on
straw yield and its related characters of flax in 1994/95 and 1995/96

season.
Interactions
Characters P.levels X Microelements
1994/95 1994/95
Upper branching zone 11.4* 11.8*
length (cm) Zero. P. X Mn. Zero P. X Mn
No. of capsules/plant 7.9% 7.8%
15 kg P. X Mn. 15 kg P. X Mn.
No. of seeds/plant 56.8% 54.4*%
15 kg P. X Mn. 15 kg P. X Mn.
Seed yield/plant (g) 0.5% 0.5*
15 kg P. X Mn. 15 kg P. X Mn.
15 kg P. X Mn. 15 kg P. X Mn.
Seed index (g) /100 9.1* 9.4%
seeds ’ )
15 kg P. X Mn. 15 kg P. X Mn.
* *
Oil percentage (%) s 405
30 kg. P X Fe 30 kg P. X Fe.

With regard to the effect of microelements, data illustrated that the upper
branching zone length, number of capsules/plant, number of seeds/plant, seed yield
/plant as well as /faddan and cil percentage were significantly affected by applica-
tion of microelements, while seed index did not significantly affected in the two sea-
sons. The highest mean values of the seven seed characters under study recorded

when plants were sprayed with Manganese element. The descending regularity af-
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terward was Zn., microelements mixture Fe. and the lowest mean values were ob-
tained by the untreated control. The range between averages obtained between the
untreated control and the corresponding highest ones were recorded by application
of manganese in the two seasons, where the estimates in the first season were
10.028 to 10.769 cm. for upper branching zone length, 6.251 to 7.626 for number
of capsules/plant, 40.850 to 53.508 for number of seeds/plant, 0.351 to 0.490 g.
for seed yield/plant, 367.448 to 441.531 kg. for seed yield/faddan, 8.829 to 8.928
g. for seed index and 39.719 to 40.297% for oil percentage with the excess ratios
of 7.39, 22.00, 31.00, 39.60, 17.29, 1.13 and 1.46%, respectively. Meanwhile, at
the second season the superiority ratios for the above mentioned characters were
7.00, 21.53, 7.96, 38.46, 17.01, 2.72 and 1.26%, respectively. It is clear to show
that applied manganese greatly results were obtained by EI-Shimy et al., (1986),
Mourad et al., (1988) and El-Sweify (1993).

It could be concluded that phosphorus fertilizer of 15 kg. per faddan and
spraying flax plants with Zn so4 is the best combination to produce higher straw
yield and its related characters, while using the same P. level with manganese as a
foliar application is favorable to get the highest seed yield and its related charac-
ters.
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