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ABSTRACT

This investigation was carried out at Etay El-Baroud Agric. Res. Station, Egypt,
during the two successive seasons {2004/05 and 2005/08) to study the éffect of water retling
treatments i.e., without change water, change water every 72 hours and change water daily
on the fiber quality and quantity of three flax varieties i.e., Sakha 1, Sakha 3, and Sakha 4.
The summaries of results were obtained as follow:

1- Sakha 1 flax variety surpassed in length of capsules zone, stem diameter, straw and seed
yields / plant as well as per faddan including its components. Meanwhile, the newly flax
variety, Sakha 3, surpasses either Sakha 1 or Sakha 4 in technical length, straw yield/
Faddan, total fiber percentage, fiber length, strength, fiber fineness and fiber
yield/faddan Moreover, Sakha 4 followed Sakha 3 vanety in the majority fiber characters
in the two successive seasons.

2- The retting treatment without change water recorded maximum esfimates of totai fiber

percentage, fiber yield per faddan and fiber fineness in both seasons, while the change
water daily treatment produced the tallest and strongest fibers.

3- The interaction among varieties and reiting treatments had significant effect on the
studied fiber characters.

INTRODUCTION

Flax (Linum usitatissimum L.) represented the only economic
member of the family Linaceae, which this species had grown in many
countries in the world o obtain fiber and seeds, espemally in the ancient
Egypt since thousands years ago till recent time. Flax is considered the
most important bast fiber crop in A. R. E. The cultivation area of flax in last
few years become limited due to the great competition with the other winter
crops.

Many investigators detected varietal differences among flax due to
genetically structure such as El-Borhamy (2003), Zedan (2004) and Abd El-
Fatah and El Deeb (2006).

Retting is the most important operation in production of flax, as if
retting is not carried out properly the fiber may be ruined, or the fiber quality
become lowered. Retting ¢an not improve the fiber quality which is in the
straw, but proper retting can ensure that the original properties of the fiber
are maintained and not lost. Several researchers studied the influence of
retting treatments on fiber yield and quality such as Pallesen (1996),
Radish ef al (1999), Sharma and Faughey (1999), Fila et af (2001), E!-
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Borhamy (2003) and Abd EI- Fatah and El Deeb (2006). The aim of this
study is to compare the new two flax varieties; Sakha3 and Sakha 4 with

the commercial variety Sakha 1 in yield, yield components and fiber quality
under three retting treatments.

MATERIALS AND METHODS

The present investigation was conducted at Etay !EI-Baroud Agric.
Res. Station, Egypt, during two successive seasons of 2004/2005 and
2005/20086 to study the effect of three retting treatments on fiber yield and

quality in three flax varieties. The three studied varieties were denoted in
Table (1).

Table (1): The pedigree of different varieties used in the investigation

Variety Pedigree

Sakha 1 Resulted from crossing between (Bombay X 1.1485)
Sakha 3 Resulted from crossing between (Belinka (2E) X 1.2096)
Sakha 4 Resulted from crossing between (Belinka (R3) X 1.2569)

These new varieties were bred at Fiber Crops Res. Dept. The plant
density was 2250 seeds per square meter.

Split plot design with four replications was used. The main plot was
involved the three flax varieties, whereas the sub-plot were occupied by
three retting treatments; i.e., without change water daily and every 72
hours. Sub-plot area was 6 m* (1.5 x 4 m). Recommended cultural
practices for growing flax were carried out. Harvesting 'was carried out
manually during the first weak of May in both seasons.

At maturity, ten guarded plants were randomly pulled from each sub
plot to determine the yield components. Flax straw yield, seed yield, and
fiber yield per faddan were calculated from the sub-plot area. Data
collected in included : _
|- Straw Yield and its Components:

1- Technical stem length {cm).
2- Length of capsules zone (cm).
3- Main stem diameter (mm).
4- Straw yield / plant (g).
5- Straw yield / faddan (ton).
lI- Seed Yield and its Components:
1- Number of capsules / plant.
2- Number of seeds / plant
3- Seed yield per plant (g).
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4- Seed yield per faddan (kg).
5- Seed index (g/1000 seeds).
6- Oil percentage (%).
lil-Fiber Yield and its Technological Characters
1- Total fiber percentage (%).
2- Fiber length (cm).
3- Fiber strength Determined as breaking length in kilometer (R.K.M.)
according to Radwan and Momtaz formula (1966)
{(R.K.M.)=Nm x M.B.P.
where: ' ‘
Nm = Metrical number. _ :
M.B.P. = Mean of breaking point for individual flax fiber.
4- Fiber fineness in metrical number (N.m); In metrical number (N.m)
was determined according to Radwan and Momtaz method (1966)
using the foliowing formula:
N.m= M
Where: G
N = number of fibers ( 20 fibers each 10 cm).
L =length of fibers in mm.
G = weight of fibers (mg).
5- Fiber yield / fad (kg).

Statistical Analysis:

Combined analysis was carried out for the studied traits over the
two growing seasons according to Le Clerg et al (1266).

Duncan's multiple range test (Duncan, 1955) was used for
comparison among means.

RESULTS AND DISCUSSION
1. Components of Straw and Seed Yields:

Combined mean values for components of straw and seed yields
of the three flax varieties are presented in Table (3).

_ Analysis of variance showed significant differences between
varieties for alil studied characters. Data showed that Sakha1 variety ranked
first regarding length of capsules zone (18.80 cm), stem diameter (2.11
mm) and straw yield per plant (1.94 g), meanwhile, commercial variety
Sakha 1 has been considered the best variety with regarding in all studied
seed yield and its attributes as number of capsuies per plant (8.30), number
of seed per plant (62.36), seed yield per piant (0.505 g), seed yield per
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Table 2: Mean values of straw, seed yields and their components for the three varieties in both season.

Variety Sakha 1 Sakha 3 Sakha 4
Characters season season Season

Straw yield: 2004/05 2005/06 2004/05 2005/06 2004/05 2005/06
Technical length {(cm) 9287 90.20 9573 94.00 89.30 89.10
Length of capsules zone (cm) 19.30 18.30 12.32 12.10 11.78 11.72
Stem diameter (mm) 212 2.10 1.83 1.88 1.82 1.81
Straw yield/plant {(g) 1.93 1.95 1.18 1.20 1.06 1.03
Straw yieid #fad. {ton) 3830 3860 4010 4085 3990 3.998
Sged yield

Number of capsules / plant 9.13 9548 7.10 7.71 7.50 7.55
Number of seeds/plant 63.22. 61.50 44,11 42.04 50.59 48.00
Seed yield / plant (g) , 0.450 0.555  0.278 0.288 0.283 0.268
Seed yield / fad. (kg) 510.80 53000 38380 41030 369.20 365.77
Seed index (g/1000 seeds) 9.30 9.41 i 4.890 4.780 4.720 4.750__
Seed oil percentage 41.20 41,22 33.90 33.80 33.60 3320

Means followed by the same letter are not significantly differed at 5% level of probability according to Duncan's
multiple range test.
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faddan (520.45 kg), seed index (.36 g) and oil percentage (41.20%) . The
largest technical length and highest straw yield per faddan were recorded
by Sakha 3 variety (94.87 cm and 4.050 ton) respectively, but it occupied
the 2" rank for length of capsules zone, stem diameter, straw yield
perplant, seed yield per faddan, seed index and oil percentage. On the
other hand, Sakha 4 variety gave the shortest technical lepgth (89.20 cm),
straw yield per plant (1.05 g), seed vyield per faddan (362.48 kg), seed index
(4.74 g) and oil percentage (33.40%). These resuits are in harmony with
those obtained by Aly ef al/ (2002), EI-Borhamy (2003), Kineber (2003),
Mostafa and Ashmawy (2003), Ei-Kady and Kineber (2004) and Abd El-
Fatah and El Deeb (2006).

Table 3: Combined analysis mean values of straw, seed yields and their
components for the three varieties over the two seasons.

Variety
‘Characters ‘ Sakha 1 Sakha 3 Sakha 4

Straw vield;

Technical length {cm) 91.54b 94.87a 89.20c¢
Length of capsules zone (cm) 18.80a 12.21b 11.75b
Stem diameter (mm) 2.11a 1.85b 1.82b
Straw yield/plant (g) 1.94a 1.18b 1.05¢
Straw yield /fad. (ton) 3.850¢ 4.050a 3.994b
Number of capsules / plant 9.30a 7.45¢c 7.53b
Number of seeds/plant 62.36a 43.10c 49.30b
Seed yield / plant (g) 0.505a 0.283¢ 0.291b
Seed yield / fad. (kg) 520.45a 397.05b 362.48¢
Seed index (g/1000 seeds) 9.36a 4.83b 4.74¢
Seed oil percentage 41.20a 33.85b 33.40c

Means followed by the same letter are not significantly differed at 5% levet
of probability according to Duncan's multiple range test.

2. Fiber Yield and its Technological Characters:

Combined mean values for fiber yield and its technological
characters of three flax varieties as affected by retting treatments are
presented in Table (5)

A. Effect of Varieties:-

Data in Table (5)showed highly significant differences between flax

varieties in total fiber percent, strength, fineness and yield/fad, where
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- Table 4. Mean vaiues of fiber yield and its components for the three varieties and retting in two seasons.

Characters Fiber Fiber Fiber Fiber yield
Total fiber
%) length strength finenss  perfaddan
Treatment _ (cm) (R.KM.) {N.m) (kg)
E :
2004/05 16.35 82.12 5080 20041  680.010
Sakhal  * o506 16.55 82.20 5060 29811  690.010
2004/05 22.19 82.20 6430 33015  780.500
Sakha 3 2005106 22,59 8208 6446 33221  784.572
2004105 2150 81.70 63.00 32015 770476
Sakha 4 2005106 21.86 81.92 63.16 32419 786470
Belting:
Without 2004/05 20.70 81.60 5770 35610  760.460
change waler s 21.04 8180 5772 35624  764.460
Water change  2004/05 19.35 §1.80 62.90 32520 . 750.270
every 12hours  ce 19.65 B1.88 6271 32728 ~ 750670
Change waler  2004/05 20.22 82.70 6675 26060  730.120
daly 200508 20.27 82.78 66.81 26474  746.120
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Sakha 3 variety produced the highest values (22.39%), (64.38 R.K.M.),
(331.18 N.m)and( 787.56 N.m), respectively. Sakha 4 variety followed the
preceding variety where it produced (21.68%) for total fiber percent, (63.08
R.K.M.) for fiber strength, (322.17 Nm) for fiber fineness and (778.473 kg)
for fiber yield per faddan. On the other hand, Sakha 1 variety had the
lowest estimates in all four fiber characters, however there were no
significant differences between the studied varieties in fiber length. These
differences among varieties could be attributed to genetical structure.
Similar results were obtained by El-Borhamy (2003), Kineber (2003), El-
Kady and Kineber (2004) and Abd El-Fatah and El Deeb (2008).

Table 5. Combined analysis mean values of fiber yield and its quality for the

three flax varieties as affected by refting treatments over the two
seasons.

Total Fiber Fiber Fiber  Fiber yield
fiber length strength finenss per faddan

0,
reamen™~ 9 m  RKM) Nm ()
Sakha 1 1645b 82.06a 50.85c 204.11c  685.01c
Sakha 3 2239a 82.14a 64382 331.18a 787.561a
Sakha 4 2168a 8181a 6308b - 322.17b 778.473b
:’v"a“t';‘r’“‘ change 597,  81.75a 57.71c 356.17a  762.46a
Water change

evory 72hours 19500 81.84a  6281b - 326.24b  75047b

Cha’lig;l;"ate' 2025b 8274a 66792 26267c  738.12c
Means followed by the same letter are not significantly differed at 5% level
of probability according to Du_ncan's multiple range test.

B- Effect of Retting Treatments:

The obtained data presented in Table (5) revealed that retting
treatments exhibited significant effects on fiber yield and its quality except
fiber length. The highest values of total fiber percent, fiber fineness and
yield per faddan were obtained by retting without change water, while
change water daily during refting gave the strength fiber (66.79 R.K.M.).
Water change every 72 hours produced the intermediate values for total
fiber percent (19.50 %), fiber strength (62.81 R.K.M.), fiber fineness
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Tabile 6. Combined analysis mean values interaction between flax varieties and retting treatments for fiber
_yield and its technical characters over the two seasons.

Fiberlength Fiber strength Fiber fineness Fiber yield /

Varieties  Retting tmat@ent Total fiber % (cm) (RKM) (N.m) fad. (kg)
. Without change water 47594  gq.78¢ 55.26e 33061d  694.025a
ter ch
Sakhat Welorchangeevely  ys5e3e 8177 60.63d 30906  689.21b
Change water daily 16.14de 82.62¢ 63.67c 242.65g 671.8054d
Without change water o5 g3, 82.22a 59.39d 374.06a 700.17a
Sakha3 ‘Vaterchangeevery o gh,  g1.93b 63.93¢ 320.93d  786.845bc
_ 72 hours
Change water daily 22.46b 82.27a 69.83a 291.41f 776.68¢
Without change waler 2> 3ga  81.27cd 58.50f 37283  794.185b
Water changé every - L
Sakhad 7o po ] 2078c  80.83d 6388c  ~ 33973c  775.365¢
Change water daily 21.87b 83.33b 66.87b 253.96h 765.870e

Means followed by the same lstter(s) are not significantly differed at 5% level of probablhty according to Duncan's
multiple range test.
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(326.24 N m) and yield per faddan (738.12 kg)). These results agreed with
those obtained by Easson and Molloy (1996) and Meijer ef al (1995). On
the other hand, Radish et a/ (1999) who compared between tank retting
and retting by spraying under with a polyethylene sheet and found that

controlling tank retting gave higher fiber yield and fineness than other
retting method.

C- Interaction Effect:

Data in Table (6) showed that flax variety x retting treatment
interactions had significant effects on all studied fiber yield and its
technological characters as a combined over the two growing seasons.

The highest fiber percentages (22.93, 2246 and 2239 %)
produced from Sakha 3 variety using both without water change and daily
water change and Sakha 4 without water change, respectively. Also, Sakha
3 variety under without water change or with daily water change produced
the tallest fibers (82.22 and 82.27 cm), while the sfrongest flax fibers
(69.83 R.K.M.) resulted from Sakha 3 with daily water change. On the other
hand, Sakha 3 Variety produced the highest fiber yield (798.17 kg/fad) and
finest fibers (374.06 N.m) under without water change.

On the contrary, Sakha 1 produced the iowest fiber percent (15.93
%) with water change every 72 hours, weakest fibers (55.26 R.K.M.)
without water- change, lowest fiber yield (671.805 kg/fad) and coarsest
fibers (242.65 N.m) with daily water change.

GENERAL CONCLUSION

the mentioned results showed that Sakha 3 flax variety gave the
highest fiber yield per faddan with the retting treatment '(without change
water), however Sakha 1 flax variety surpassed all vanetses in seed yield
and its related charaters
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