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Abstract

Two field trails were conducted to evaluate yield components,
yield and some quality of five introduced varieties comparing with
local cultivar Giza 4 under three nitrogen fertilizer levels in newly
reclaimed sandy soil of Ismailia Experimental Res. Station, Ismailia
Governorate. The results indicated significant varietal difference in
yield components, flax yield and its quality. The fiber type
introduced verities out yielded Giza 4 cv. in stem length, straw,
fiber yields per plant as well as per fed., biological yield/fed., fiber
% and fiber length, while the oil type introduced variety Gentiana
surpassed Giza 4 cv. and other tested varieties ((fiber type) in seed
yield, its components and oil % in addition to stem thickness (mm).
The results revealed that N levels gave high significant positive
effect on most of flax yield and its components up to the highest
level (60 Kg N/fed.] The genetic material responded differently to
the nitrogen rate added.

There were positive and high significant association among
straw yield, seed yield and their components.

INTRODUCTION

Flax (Linum usitatissimum L.} is an annual crop grown for its fibers and seeds. It
is cultivated in three types, flax for best fibers production (in Europe), Linseed for oil
production (in Asia and South America countries), and as a dual purpose crop (for
seeds and fibers) in Egypt. Thus, different flax products become more acceptable in
many foreign markets, therefore more attention has been given latterly to grow high
yielding cultivars under more adapted agronomic practices w.ith technological
application to increase not only yield but also quality of flax fibers. The sandy soil
contain small amounts of nitrogen and organic matter, therefore it could be
compensate this case by adding nitrogen fertilizer levels to determine the optimum
one for flax growth.

Expansion of flax cultivated area especially in newly reclaimed sandy soils under
modern sprinkler irrigation system is promising. Now this adaptation is more
conventional to avoid high competition between flax growing with other strategic
crops of winter season in old valley lands.

Many investigators obtained varietal differences in yield and quality of flax in many
regions. In Egypt, Momtaz, ef al, (1989), while in Germany, Bramm and Damborth
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(1992), in India Verma and Pathak (1993), also in Egypt El-Sweify et al., (1997), El-Hariri
et al,, a, b (2002) and EI-Sweify et a/., (2003).

Sandy soils are poor in minerals, therefore N is essential to improve productivity
and quality of flax. Many researchers reported the positive response of flax plant to
nitrogen fertilizer level among them, Bramm and Damborth (1992), in India Jaggi et
al., (1995), El-Sweifty et al., (1997), Sharief (1999), and Abd El-Samie et a/,, (2002).

This work was carried out to study the response of some flax introduced varieties to
different levels of N fertilizer in newly reclaimed sandy soil .

Yield components of straw , fiber , and seed of flax were investigated, also the
interaction effects between the studied genotypes and the added nitrogen levels on the
all flax traits were recorded.

Simple phenotypic correlation coefficients between straw and seed yield and some
related characters were carried out in this respect some results were obtained by Momtaz
et al, (1977) and El Hariri et al, (2002 a and b).

MATERIALS AND METHODS

Two field trials were per for med during 2003 /2004 and 2004/2005 seasams, to
study the respans of six flax genotypes ( 5 introduce and the local variety Giza 4 ) to
the nitragen levels of 30.45 and 60 kg/ fed applied as ammanium nitrate (33.5%
nitrogen) these levels not reach the recommended one ( 75 kg N/ fed ) to avoid the
environmental pollution .

Every experiment included eighteen treatment which were the combinations of six
flax varieties, and three N levels. The soil of every experiment was newly reclaimed
sandy soils. The physical and chemical analysis of the soil are reported in (Table 2).
Seeds of these varieties were sown on the 3 week of November for the two
successive growing seasons. Owing to the differences in seed index of every variety, '
different seeding rate was practiced to achieve 60 Kg. seeds for the four introduced
varieties (Istru, Jitka, Daniella and Vaiking), while seed introduced variety (Gentiana)
and local cultivar (Giza 4) were sown at 70 Kg, seeds/fed. Drilling in rows of 10 cm.
apart was applied. Recommended rate of potassium and phosphorus fertilizers were
added during soil preparation at the rate of 24 K,0 and 15.5 P,0s K/fed. respectively.
The proposed N levels were splited to equal four doses and added at 10, 25, 40 and
55 days after sowing. Irrigation was carried out using modern irrigation as a center
pivot sprinkler system which is more adapted to rationalize irrigation water in field
crops, in this kind of reclaimed soil. '

The eighteen treatments were arranged in split plot design with four replications
where the main .plot contains the studied varieties, while nitrogen fertilizer level
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occupied the sub-plots which were 6 m? in area. Flax plants were hand pulled at the
proper ripening stage, then left one week for complete air-draying. Random samples of
ten guarded plants were taken and following data were recorded. Total stem length,
technical length, thickness of stem, no. of fruiting branches and no. of capsules per plant,
no of seeds per capsule, seed index (1000 seeds weight) straw and seed yield/plant in
grams. Both of straw, seed and biological (which calculated from summation of straw
and seed yield/fed.) yields per fed. were determined on the whole plot area basis.
Representative samples of ten guarded plants and the whole plot area were taken and
retted by Fiber Crops Res. at Isamailia Experimental Res. Station, after complete retting,
the retted straw was air dried then fibers were mechanically separated , where the
parameters of fiber quality were estimated, i.e fiber length, fiber percentage and fiber
yield/plant as well as per fed. The oil percentage in flax seed was determined according
to the extraction method described by the American Oil Chemist's Society (1957), using
a soxhlet apparatus and petroleum ether with a boiling point of 60-80°C as solvent for six
hours, Oil yield Kg/fed was estimated by multiplying seed yield Kg/fed x seed oil
percentage, while the harvest index was obtained according to the following formula
suggested by Kallo ( 1988 ):
HI=EY/W x 100 where: EY= Econmic yield W = Biological yield

Data obtained were subjected to the proper statistical analysis according to
Snedecor and Cochran (1982). Similar trend for data obtained from two investigated
seasons, therefore combined analysis was carried out where mean values were
compared using L.S.D. at 5% and 1% levels.

Table 1. The origin of the studied flax varieties

Varieties Classification Year }eleased Origin
Istru Fiber 1994 Romanian variety
Jitka Fiber 1992 Czech variety
Daniela - Fiber 1996 Romanian variety
Gentiana Qil 1993 Romanian variety
Vaiking Fiber 1988 French variety
Giza4 Dual 1948 Local cultivar
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Table 2. The mechanical and chemical properties of experirental soil

Characters Values
Coarse Sand (%) 61.65
Fine Sand (%) B 30.01
Silt (%) 52 2.91
Clay (%) S5 5.43
Soil texture = Sandy
CaCos (%) 1.64
Organic matter % 1.15
pH 7.89
EC (dsm™ at 25¢°) 0.22
Field capacity % 7.66
Available N(ppm) 32:53
Available P(ppm) o~ 5.98
Available K (ppm) 2 51.29
Cations (meg /L) g -
C = 0.85
Mg** £ 0.95
Na* g 0.65
K* 0.13
) Anions (meg =
Cos 0.00
So; 0.57
Ccr 1.10

RESULTS AND DISCUSSION

I - Yield components:
a-Varietals differences:

Table (3) show yield components of different studied varieties. The results
showed that these varieties differed highly significant in all yield component traits under
investigation. Istru and Jitka varieties gave the highest values for total and technical
length. This may be due to the growth habit however they are of fiber type.

While the local cultivar Giza 4 and the introduced variety Gentiana [which
belong to the oil type], recorded the lowest values of total and technical stem length.
On the other hand, the maximum values for thickness of stem (mm.), no of fruiting
branches as well as no. of capsules per plant, no. of seed/capsule and seed index
(1000 seeds weight in grams), were obtained by the introduced variety / Gentiana
recording 1.82 mm., 8.67, 7.69, 8.44 and 7.52 gm., respectively.

The noticeable increase in total and technical length might be due to the
differences in number and length of internodes of stem which reflect the diversity in
genetical make up of plant as well the increase in individual fiber unite of flax fiber types.
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Also the increase in number as well as weight of fruiting parts i.e. branches and capsules
of oil variety (Gentiana) might be attributes to geneticcal

make up which reflects differences in phonological characters. Moreover, it could be
concluded that varitetal differences in flax yield components might be due to differences
in varieties genetic potential which in turn reflected on yield components as well
differences between genotypes concerning partition of dry matter accumulation, glucose
required to plant synthesis, carbon equivalents yield energy/plant and coefficient of
energy for crop harvest indices (El-Hariri et al., 2001). Similar varietal differences in flax
yield components were obtained by Verma and Pathak (1993), El-Hariri et at, (2002 a,b)
and El-Sweify et al.,, (2003).

b) Effect of Nitrogen Levels:

Yield components of six different flax varieties were tested under three
levels of nitrogen fertilizer and the-results are reported in Table (3). Flax yield
components were highly significant affected by different N levels. There were gradual
increments in all studied yield component characters by increasing of applied nitrogen
dose. Total stem length, technical length, fruiting branches and capsules
number/plants, seed number/capsule and seed index reached maximum values with
increasing N level up to the highest level i.e. 60 Kg./fed. These results suggest that
high level of nitrogen could be recommended for greater yield components especially
in newly reclaimed sandy soil. Nitrogen encourages plant growth as well as root
system during vegetative period in addition to the stimulation of cell division and
internod elongation and further increase in cell number and size with which result in
an overall increase in flax growth and its yield components. These results are in
agreement with those reported by Bramm and Damborth (1992), Jaggi et al., (1995),
El-Sweify et al,, (1997), and Abd El-Samie ef a/, (2002).

II - Flax Yield:
a) Varietal differences:

The results reported in Table (4) indicate clearly that the yield parameters of
tested varieties varied significantly. The four fiber type introduced under study i.e. Istru,
Jitka, Daniela and Vaiking gave the maximum flax yield in all yield parameters, i.e. straw
yield/plant as well as per fed., fiber yield for both plant and fed. and biological yield per
fed., which surpassed the other introduced Gentiana and the local cultivar Giza 4 in the
above mentioned traits. On the other hand, Gentiana (oil type) and Giza 4 (dual type)
varieties out yielded the above mentioned four fiber type varieties in seed yield per plant
as well as per fed., oil yield and economic yield per fed. Gentiana variety surpassed Giza
4 in the above mentioned four parameters of flax yield by 0.104 g/plant, 23.24 Kg/fed.,
3.91 Kg/fed, and 0.073 ton/fed., respectively.
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These results suggested that the differences in yield parameters of flax plant are
quite expected, however Istru, Jitka, Daniela and Vaiking varieties are of fiber type
whereas Gentiana variety is oil type, while the local cv. is of dual purpose one. In
addition these differences might be due to genetic make up of these tested varieties
where growth habit depends mainly on genetic constituent which interact with the
environmental conditions. The previous finding followed the same trend of those of
yield components. Many investigators recorded varietals differences in straw, fiber,
seed, oil, biological and economic yield parameters in many differenet region of
growing flax in the world (Bramm and Damborth, (1992), in Germany, Verma and
Pathak, (1993) in India while in Egypt, El-Sweify et al., (1997), El-Hariri et a/., (2001),
El-Hariri ef al,, (2002 a,b) and El-Sweify et a/., (2003).

b) Effect of Nitrogen Level:

Nitrogen levels caused considerable and high significant influence on flax yield
parameters as reported in Table (4). Straw, fiber, seed in grams per plant and

straw (ton), fiber (ton), seed and Oil in Kgs per fed., in addition to biological yield
and economic yield (seed + fiber) in ton per fed. characters were gradually increased by
increasing nitrogen level from 30 Kg to 60 Kg N/fed. These results suggest that high level
of N could be recommended for greater yield and yield parameters especially in newly
reclaimed sandy soil. Such result may be attributed to that nitrogen encourages plant
growth during vegetative period which in turn increases yield components and
consequently flax yield. Moreover N regulatés mobilization of photosynthetic to economic
parts of flax yield i.e. seed and fibers, especially splitting N dose into four parts as well
sprinkler irrigation system allow to regulate nutritional state which increase flax plant
efficiency to uptake N and other nutrients. Similar findings were obtained by many
researchers. (Jaggi et al., 1995, El-Sweify et aL, 1997, Sharief, 1999 and Abd El-Samie et
al., 2002).

III- Technological properties:
a) Varietal differences:

Table [5] revealed that the flax varieties were significantly differed in fiber %,
fiber length , oil % and harvest index, the fiber type introduced Jitka excesseded the
other five tested varieties in fiber percentage being 11.1%, in this respect, Pavelek
and Staud ( 1996 ) stated that the new flax variety Jitka has high fiber content of the
stems. Fiber length ranged from 69.25cm. for introduced Istru ( Fiber type ) to
53.38cm. for the imported Gentiana (Oil type). On the other hand oil percentage
recorded the maximum value being 38.69% in the introduced Gentiana seeds, while
the minimum values for this trait were 32.50%, 33.57%, 34.61% and 34.98%
recorded by the fiber type varieties Istrau, Jitka, Daniela and Vaiking, respectively.
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Regarding the local dual purpose cultivar Giza 4 gave the medium values for fiber
percentage, fiber length and oil percentage recording 9.15%, 56.61 cm and 36.80%,
respectively, in the same time it gave the highest value for the harvest index being
0.2046. This finding may”~be due to, that Egyptian cvs are more adapted to the
edaphic as well climatic conditions. This finding is in harmony with that of El-Sweify et
al., (1997), El-Hariri et al,, (2001) and Ei-Hariri et al., (2002 a,b).

b) Effect of Nitrogen Level:

Data in Table (5), show high significant differences among N levels in
technological properties of flax except to harvest index trait which was in significantly
responded to N levels. The estimated value of fiber percentage increased with
increasing N level from 30 to 45 Kg/fed., recording 10.30% then, decreased to 9.92%
when the N level increased up to 60 Kg/fed., while the fiber length trait recorded the
highest value by 65.66 cm when N fertilizer was applied at 60 Kg/fed, this behaviour
may be due to the increment of secondary xylem towards the highest nitrogen level.
This increment was in similar trend as shown in technical length. It could be also
detected from Table (5) that seed oil percentage increased by increasing the N level
from 30 to 60 Kg/fed, recording 33.96% and 36.21%, respectively. Similar results
were reported by various researchers including, El-Sweify ef al,, (1997) and Abd El-
Samie et al.,( 2002).

IV- Effect of the Interaction:

The interaction effects between the two studied factors, on some flax yield
components are shown in tables (6and 7). Total length, straw yield / plant, fiber

yield/plant, straw yield/fed., fiber percentage and fiber length were responded
high significantly by the interaction between genotypes and nitrogen level ( table 6).
Highest mean values were gave by the fiber type introduced ( Istru ) when it
fertilizered by 60 kg N/fed., recording 78.75 cm, 1.774 g, 0.175 g. 0.487 ton and
72.42 cm .for total length , straw yield/plant .fiber yield/plant, fiber yield/fed. and
fiber length , respectively while fiber percentage trait produced the highest mean
value ( 11.30 %) by Jitka when received only 45 N/fed.

Table (7), show some seed yield components of flax in addition to the economic
yield/fed, trait as significantly affected by interaction effect between two studied
factors. The highest mean values for no. of fruiting branches , no. of capsules/plant,
no. of seeds/capsule, seed yield g./plant, oil yield kg/fed, and economic yield ton/fed
were yielded from the oil type introduced "genotype (Gentiana) when fertilized by
nitrogen at 60 kg/fed. rate.

From the previous data it could concluded that the fiber type genotypes
produced the highest mean value for straw yield and its related characters, while seed
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yield and its components gave the highest mean value by the oil type varieties. In
addition, the best nitrogen level for the experiment condition was 60 kg\fed.
V- Simple Correlation Coefficient:

Simple correlation coefficient (r) between both of straw and seed yields and their
some related traits i.e. fiber yield/plant, technical length, no. of fruiting branches as well
as capsules/plant, and seed index (1000 seeds weight), is shown in Table (8). Results
indicated that positive and highly significant correlation coefficient was obtained
between straw yield and both of fiber yield, technical length and fiber length, also, the
correlation coefficient between seed yield and some its components i.e. no. of fruiting
branches as well as no. of capsules/plant and seed index was highly significant and
positive correlated. While there was positive and only significant correlation was shown
among of fiber yield/plant and both of technical stem length and fiber length. Table (8)
indicated that seed index was positive significantly correlated with no. of fruiting
branches as well as capsules/plant. On the other hand, insignificant negative correlation
coefficient was found between seed yield and technical length as well as fiber length,
also between seed index and straw yield, technical length, fiber length. Insignificant
positive correlation coefficient was found between straw vyield and tested seed
components. From the previous obtained results, it could be concluded that kind of
association supports the evidence for the possibility of selecting varieties characterized
with high straw and seed yielding ability, high fiber length and seed index. Similar
association among flax straw, seed yields and their components was reported by Momtaz
et al., (1977) and El-Hariri et af,, (2002 a,b).
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EVALUATION OF SOME INTRODUCED FLAX VARIETIES COMPARING WITH
GIZA 4 CULTIVAR UNDER THREE N FERTILIZATION_LEVEL IN SANDY SOIL
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