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ABSTRACT

. Two field experiments were conducted during
the 1two " successive seasons 2007/2008 and
2008/2009 at Sakha Agric. Res. Station, Kafr El-
Sheikih Governorate to study the effect of four har-
vesting dates i.e. 135, 145, 155 and 165 days after
sowing on yield and its quality of six flax genotypes
namely, Sakhat, Sakha 2, Sakha 3 and Giza 9
varieties and two new promising strains (strain 16
and strain 22), This study was laid out in a split-plot
design, with four replications, the main plots were
allocated to the six flax genotypes, whereas, the
sub-plots contained the harvesting dates. The ob-
tained results could be summarized as follow:

Sakha 3 and Giza 9 varieties gave the highest
menans for technical length, fiber yield/plant as well
as per fed., fiber length, fiber percentage, fiber
strength, fiber fineness, germination % and crude
protein %, whereas strain 22 {yellow seed) sur-
passed the other flax genolypes which produced
the highest values for No. of seeds/plants, seed
yield/fed., oil content and oil yield/fed. )

The harvest date of 155 days after sowing
showed significant increases in stem diameter,
straw yield/plant as well as per fed. fiber yield and
its quality and crude protein % compared {o the
other three dates (135, 145 and 165 days after
sowing). However, delayed harvesting date to 165
days after sowing recorded significant increase in
technical length, upper branching zone length,
seed yield and its related characters, germination
%. seedling vigour, seed index, volume of 1000-
seed, oil content and oil yieldfed.
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(Accepted July 21, 2010)

The interactions among the studied factors had
significant effects on straw yield/fed., No. of cap-
sules/plants, fiber strength and germination % in
the first season of study, while the characters of
the upper branching zone length, seed yield/ffed.,
oil yield/fed., fiber length and oil content in both

Seasons.

INTRODUCTION

Flax (Linum usitatissimum L.) is a source of two
products; flaxseed for oil and fiber for linen prod-
ucts. In Egypt, it is an old economic crop grown as
a dual purpose crop for seeds and fibers which is
used for the manufacture of linen. The oil is edible
and also, due to its quick drying properly, is used
for the preparation of paints, varnishes, printing

ink, oil cloth and soap.
In Egypt, flax plays &n important role in the

" national economy ‘owing to export beside local

industry. Increasing the production of flax from the
present limited areas is considered as a basic tar-
getl. This could be achieved through growing high
yielding genolypes and proper harvesting dates
occupy an important role in this respect. Many in-
vestigators obtained varietal differences in yield
and quality of flax in many regions of growing flax.
El-Shimy et al (1997}; Kineber & El-Kady (1998),
El-Sweify et al (2003); Abd Ei-Fatah {2007) and
El-Kady & Abd El-Fatah (2009).

Choosing the right time for flax pulling is very
important and needs more skill and high experi-
ence, pulling date affects yield and quality of flax
products, fibers and oil, as reporied by Ghanem
{1990), who stated that, the harvesting date at 150
days after sowing resulted in significant increase in
technical iength, number of capsules and seed
numbers/plant, seed yield (kg/fed), oil percentage,
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oil and straw yields/fed., fiber length, fiber percent-
age and fiber yleld (kg/fed) compared to the other
three dates f.e. 130, 140 and 160 days after sow-
ing. Similar views were expressed by Gontia and
Sconakia (2002); El-Azzouni (2003); El-Deeb &
Abd El-Fatah (2006) and El-Sweify et al (2006).

This work was undertaken to investigate the
beneficial effects of genotypes and harvesting
dates on quantity of fiax production, fiber quatity,
garmination, physical properties and chemical
composition of Taxseed.

MATERIALS AND METHODS

Two field experiments were carried out at
Sakha Agricultural Research Station, ARG, during
the two successive seasons of 2007/2008 and
2008/2009 to investigate the influence of. 1- six
flax genotypes four varieties (Saki.a 1, Sakha 2,
Sakha 3, and Giza 9) as well as two promising
strains 16 and 22 released by Fiber Crops Res.
Dept., Field Crops Res. Inst, ARC (Table 1} and
2- four harvesting dates i.e. 135, 145, 155 and 165
days after sowing on yield and its components and
quality.

Treatments were arranged in split plot design
with four replicates where genotypes were the
main plots, and harvesting dates as sub plot. Tie
sub plot was 6 m’ (4 x 1.5 m) area. Flaxseeds
were sown on 10 November 2007 and 6 November
2008 in rows 4 m long and 15 cm apart. Recom-
mended N, fertilizer was applied at the rate of 100
kg Nffed. in the form of urea (46% N}.

Normal agronomic recommended practices of .

flax growing were followed till proposed harvesting
date, then flax plants were hand pulled and left one
week for complete air-drying. At each of harvesting
dates under this investigation, ten individual plants
in each plot were taken lo determine the yield
components. Flax straw yield, seed yield and fiber
yield per fed. were calkulated from the sub-plot
area. Datsa collected included:

I. Yield and its components

. Technical stem length (cm)

Stem diameter {(mm)

. Straw yietd/plant (g)

Straw vield/fed. (ton)

. Upper branching zone length (cm)
Number of capsules/plant n
. Number of seeds/plant i‘
. Seed yield/plant {g)

. Seed yield/fed. (kg)

0. Oit yieldffed. (kg)

- (D o

- Relative density =

Fiber yield dand quality
Fiber yield/plant (g}
Fiber yield/fed. (kg)
Fiber length {cm)

Fiber percentage

Fiber fineness (N.m)
Fiber strength (R.K.M.}

D ;AN

Fiber fineness and fiber strength were deter-
mined according to Radwan and Momtaz Method

(1968).

lil. Germination, seedling vigour and some
physical properties

A standard in vitro gemmination lest {L.S.T.A,
1993) was conducted on four replicates of 50 seeds
for each seed sample using folded paper towels at
20°C and germination counts for nomal seedlings
were done after seven days. The length of shoot and
radial (cm) of the most 15 vigorous seedlings of each
replicate was measured, then seedlings were oven
dried at 105°C to a constant weight.

Seedling vigour

-t

Shaot length (cmy
Radical length (cm)
Seedling dry weight (g)

w N

Measured according to the procedures ex-
ported in the seed vigour tested handbook

{A.O.S.A., 1991).
Some physical properties

1. Seed index (1000 seed weight) (g)
2. Volume of 1000 seed: was measured by abso-
fute disptacement methods (Kramer and

Twigg, 1962).
3. Relative density: was calculated according fo

‘Kramer and Twigg (1962) method and using
the following equation:

The weight of 1000

seed (g) = glem’

The volume of 1000
seed {cm’)

IV. Chemical composition of flaxseed geno-

types

2. Oilcontent %
4. Ash%

1. Moisture %
3. Crude protein %

Arab Univ. J. Agric. Sci., 18{2), 2010
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Table 1. The pedigree of the different genotypes in the investigation

Genotypes Cla:eslf(i’c:g; T:"d Year released Pedigree
Sakha 1 D, brown seed 1999 |.1485 x Bombay
Sakha 2 B, brown seed 1899 [.2348 x Hera
Sakha 3 F, brown seed 2006 Belinka2E x 1.2096
Giza 9 F, brown . _ed 2009 520/140/5/10 x Bombay
Strain 16 O, brown seed - Giza 8 x S.2419M1
Strain 22 0, yellow seed - 1.370x 1.2561

D = dual purpose type, F = fiber purpose type, O = oll purpose type

were determined according to the method de-
scribed by A.O.A.C. (1990). All collected data,
were subjected to statistical analysis for each sea-
son and the homogeneity of experimental error in
both seasons was done by Bartlett test. Then, the
results for each season are discussed separately,
as described by Snedecor and Cochran (1982).
The mean values were compared according to
Duncan’s Muttiple Range Test {(Duncan, 1955).

RESULTS AND DISCUSSION

1. Yield and yield components

Data presented in Table {2} revealed high sig-
nificant differences among the flax genotypes in
yield and its components. The means of technicat
length ranged from 5432 cm fo 75.03 cm in
2007/2008 season and 56.04 ¢cm to 74.51 cm in
2008/2009 season. Giza 9 and Sakha 3 varieties
gave the highest technical length in both seasons.
On the other hand, strain 22 produced the shortest
iechnlcal length and thinnest stem compared with
other flax genotypes.

The mean of straw yield/plant, rénged from
1.63 g for strain 22 to 2.26 g for Sakha 1 variety in
2007/2008 season, whereas 2008/2008 season
ranged from 1.49 g for strain 22 1o 2.19 g for
Sakha 1 variety. Sakha 1 variety was significantly
the highest in straw yield/fed., whereas the strain
22 produced the lowest yield of strawffed. The
highest of upper branching zone length was ob-
tained from Sakha 2 variety, whereas, the strain 22

gave the shortest one in both seasons. The mean
number of capsules/plant for six genotypes ranged
from 5.53 (Sakha 3} to 6.51 (strain 16) and from
3.44 (Sakha 3) to 5.61 (Sakha 2) in both seasons,
respectively. it could be stated from Table {2), that
the same trend mentioned above in the case of
capsule number/plant could be implied in the num-
ber of seeds/plant in the first season.

The differences in seed yield/plant between the
six flax genotypes showed that strain 16 and strain
22 had the highest seed yield/plant in the first and
second seasons, respectively. On the contrary,
Sakha 3 was significantly the lowest in seed
yleld/plant. Seed yield/fed. ranged from 547 .4 kg
for Sakha 3 variety to 923.8 kg for strain 22 and
554.2 kg for Giza @ to 923.6 kg for strain 22 in both
seasons, respectively, The same trend was ob-
tained In oil yield/fed. in both seasons. The differ-
ences between the tested genotypes could mainly
be attributed to the differences in their genetical
constitution and their response to the environ-
mental conditions. Such results are in harmony
with those obtained by many investigators, Kine-
ber and El-Kady {1998), El-Sweify et al (2003)

and Abd El-Fatah (2007).
Data presented in Table (2} showed that

‘harvesting dates significantly affected all the

studied characters in both seasons. In gen-
eral, harvesting at 155 days after sowing gave
the highest values for stem diameter, straw
yield/plant and straw yieldfed. in both sea-
sons. On the other hand, data indicated that
the last harvest date (165 days after sowing)

Arab Univ. J. Agric. Sct., 18(2), 2010
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Table 2. Mean vatues of yieid and its components as affected by genotypes and harvesting dates during 2007/2008 and 2008/2009 seasons

Genotype Harvesting date {days after sowing)
Variables Seasci sig. Sa:ma Sa:ha Sa:ha Gi:a St::in Sl:lz':in sig, | 135 145 155 o5 | oraction
Technical length 2007/08 | ™ | 7196b 70.28¢c | 71.08 be 7 75.03a 70.04c 54.32d - 84.27c | 6815b | 7091a 71.82a NS
(cm) 2008/09 . | 7383a 7283 a 7451 a 7401 a 7187 a 56.04 b b 68.32b | 7040a | 71.18a 7202 a NS
Stem diameter 2007/08 | ™ | 1.843ab 1.77 be 1.65¢cd 1.67 cd 195a 162d - 162c 168c 1.93a 1.78b NS
(mm) 2008/09 | ** 191a 193a | 1.63bc 1.68 be 1.77 ab 181¢c b 166b 168D 1.89a 1.78 ab NS
Straw yield . 2007/.08 | ™ 226a 220a 185¢ 186¢ 205b 163d - 178¢c 195 b 2.16 a 201 b NS
(g/plant) 2008/09 | ™ 219a 2.06b 180c 180c 207h 1.494d - 1.81d 187¢c 199a 1930 NS
Straw yield 2007/08 | = | 2.759a | 2592ab | 2.592ab | 2.387ab | 2.356 ab 2.102b " 2307h |2415ab| 2669a | 2467 ab *
(tonffed.) 2008/Q9 | = | 3.020a 26740 2453b | 2273b 2.360b 2.219b bl 2.342¢ | 2382c | 2739a 2536b - NS
Upper branching 2007/08 | ™ | 12.26a 12.71a 1048 b 10.24b 1060 b 870¢ - 993c 1066b ; 1127 a 1147 a *
zone length {cm) 2008/09 | ** | 10.73Db 1202 a 8.75 cd 924c¢ 10.72b 8.544d i 9.03b 1009a | 10.36a 10.53 a "
No. of 2007/08 - 532b 604 a 553 ¢ 484 b 651a 6.13a b 445¢ 511b 530b B.73a *
capsuies/plant 2008/09 | ™ | 477 Dbc 561a 344d 348d 418¢c 5.02 ab - 3.81b 395 b 474a 516 a NS
No. of seeds/plant | 2007/08 | ™ | 26.12bc | 2669bc | 24.00c | 2543 be 33.13a 28.13b - 23.01c | 2538b | 2740b 3283 a NS
2008/09 | ™ i 2554D 26.02b 18.18d z232%¢c 26.01b 2812 a hi 18014 | 2250c | 2713b 2947 a NS
Seed yield 2007/08 | | 0226ab | 0.232ab | 0.182b | 0.2z ab 0.250a 0.175b b 0131 ¢ j0216b | 0251a 0.263 a "NS
(g/plant) 2008/09 | ** | 0.188ab | 0.220a 0.110c | 0.169b 0.204 ab 02323 = ] 0.106d | 0146¢ | 0.219b 0.278 a NS
Seed yield 2007/08 | ™ | ‘6426¢c 652.9b 547.4d 6101 ¢c 6266 ¢ 9238 a b 461.8c | 655.2b | 788.7a 7904 a "
(kg/fed.) 2008/09 | ™ | 636.6 cd 798;9 b | 5879de | 5542e 6558¢c 9236a bl 403.0d | 6830.6c | 8089b | 9287 a -
Oil yield 2007/08 | ™ | 2711¢c | 2840 b | 2131 e 242.2d 2643 ¢ 4477 a b 181.0c | 2809b | 3425a | 3508a -
{kg) 2008/09 | ** | 274.1c ;.3459b | 2479cd | 2227¢ .276.9 c 456.4 a - 147.5d [ 2776¢c ; 3657b | 4257 a ”
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revealed significant increases in each of tech-
nicai ltength, upper branching zone length, No.
of capsules/plant, No. of seeds/plani, seed
yield/plant, seed yield/ffed. and oil yield/fed.

These results show that the highest values of
last harvesting date may be attribuied to the pro-

longed growth period of more accumulated me-

tabolites and in turn, the significant increases seen
in seed vield and its attributive characters were
more expected. These results were found to be
similar fo those mentioned by several workers
among them, Ghanem (1990), El-Azzouni (2003)
and El-Deeb and Abd El-Fatah (20086).

Il. Fiber yield and Its quality

Data presented in Table (3) showed clearly
that fiber yield and quality parameters of flax sig-
nificantly differed owing to genotypes. Sakha 3 and
Giza 9 varieties gave maximum values in all fiber
characters i.e. fiber yield/plant, fiber yieldffed, fiber
length, fiber percentage, fiber fineness and fiber
strength. On the other hand, the promising oil type
strain 22 gave lower valfues for the same respec-
tive fiber yield and quality parameters in both sea-
sons. It could be concluded that fiber yield and
quality parameters, depended mainly on genotype
and this is mainly due to the genetically constitu-
ents as well as its interaction with environmental
conditions. In this connection, it should be men-
tioned that many workers obtained similar results
El-Sweify et al (2003); El-Deeb and Abd El-
Fatah (2006) and Hussein (2007).

The results in Table (3) illustrated that
fiber yield and quality, fiber yield/plant as well
as per fed., fiber length, fiber percentage,
fiber fineness and fiber strength tsignificantly
responded to harvesting date except fiber
yield/plant in the first season. There was an
increase in fiber quality parameters with ad-
vancement towards maturity up to 155 days
after sowing, except for fiber length which
was gradually increased from 6192 cm to
69.54 cm and from 59.83 cm to 69.96 cm at
first and last harvesting date in both seasons,
respectively. The decline in fiber quality which
recorded by plants pulled at 165 days after
sowing, may be due to lignifications which
takes place when flax plants were left too long
before harvesting. In this respect, confirmed
results were repoied by Ghanem (1990},
and El-Swelfy et al (2006).

. Germination, seedling vigour and some
physical properties of flaxseed

As shown in Table {4) significant differences
between genotypes in the percentage of germina-
tion in 2008/2009 season only, Sakha 3, Giza 9
varieties and Strain 16 had the highest values,
while Strain 22 had the lowest one. The percent-
age of germination increased with increasing the
days from sowing to harvest with highly significant
differences in both seasons. Harvesting at 155 and
165 days after sowing had the highest percentage
of germination in both seasons. These results are
in agreement with those obtained by Abdel-
Rabman and Youssef (1979) and Siddique et a/
{2003) who found that the greatest Increase in
germination percent took place after the dry matter

- and oil contents reached Its maximum. The results

of seedling vigour {shoot length, radical length and
seedling dry weight) were significant between
genotypes under study except seedling dry weight
in the first season, strain 16 had the highest shoot
length (6.23 cm) in both seasons, while strain 22
recorded the lowest one 5.55 cm and 5.53 cm in
both seasons. Sakha 3 achieved the highest value
for radical length of 9.20 cm and 9.75 cm in both
seasons, while strain 22 showed the lowest one
compared to the other genotypes. In this respect,
confirmed results were reported by Saeidi and
Rowfand (1999). They mentioned that yellow seed
had lower seed vigour than brown flaxseed, this
may be due to that yeflow seed had lower concen-
tration of tannins which are phenolic compounds,
have antimicrobial properties and are therefore the
likely source of the improved seed vigour in brown
seed (Scalbert, 1991)

Results indicated that seedling vigour was in-
creased with delaying harvest date. Harvest at 165
days afler sowing recorded the highest values in
both seasons being of shoot fength for {6.57, 6.52
cm), radical length for (10.47, 10.18 ¢m) and seed-
ling dry weight for {110.44, 112.78 g).

Table (4) cleared some physical proper-
ties of flaxseed as affected by genotypes and
harvesting dates. The high significant differ-
ences between genotypes in the seed index
indicated that Sakha 1, Sakha 2 and Strain 16
had the highest values followed by Giza 9 and
Strain 22 in both seasons and the values
ranged between 7.973 and 6.050 ¢. On the
other hand, Sakha 3 had the lowest value of
seed index {5.705 g) in the first season. Seed
index increased by increase” the days after
sowing, the highest value recorded after 165
days of sowing 7.800 (g) and 8.063 (g} in both
seasons, respectively.

Arab Univ. J. Agric, Sci., 18(2), 2010
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Table 3. Fiber yield and quality as affected by genotypes and harvesting dates during 2007/2008 and 2008/2009 seasons

Genotype Harvesting date (days after sowing) T
Variables Season sig Sakha | Sakha | Sakha | Giza | Strain | Strain sig Intsraction
J 2 3 9 16 22 | 138 145 155 165
Fiberyield, | 2007/08 | = | 0317a | 0.307a | 0328a | 0.331a | 0.306a | 0.259b | NS | 0295 | 0310 | 0317 | 0310 NS
g/plant 2008/09 | ** | 0.318a | 0.313a | 0322a | 0.324a | 0.310a | 0256b | = | 0.296b | 0299b | 0.330a | 0.302b NS
Fiberyield, | 2007/08 | * | 453.3b | 4142c | 510.1a [4786ab| 377.9d | 3184d | * | 3715¢c | 4106b | 481.5a | 4367 ab NS
kgffed 2008/09 | = | 503.4a | 4356b | 502.6a | 447.3b | 360.8c | 3499c | * | 381.0c | 4114bc | 5061a | 4342b NS
Fiber length, | 2007/08 | *= | 68.19a | 6744a | 6825a | 68.38a | 66.56a | 5269b | ™ | 61.92c | 6246c | 67.08b | 69.54a .
cm 2008/09 | * | 68.69b | 67.00b | 7288a | 7194a | 6563b | 5125¢ | ~ | s083c | 6542b | 6971a | 69962 .
Fiber, 2007/08 | * | 16.43b | 1598b | 19.68a | 2005a | 1604b | 1545¢ | * | 16.10c | 17.00b | 18.04a | 17.70 ab NS
% 2008/09 | * | 1662b | 1629b | 2049a | 1968a | 1529¢ | 1577be | * | 1627c | 17.27b | 1877a | 1712b.. NS
2007/08 | * | 2927c | 288.1d | 3206a | 3162b | 2869e | 2840f | = | 297.2c | 2981b | 2989a | 298.1b NS
Fiber fineness
2008/09 | * | 296.2c | 2822d | 3250a | 3202b | 2008e | 289.2f | * | 301.5¢c | 302.3b | 303.1a | 3022b NS
Fiber 2007/08 | = | 41.01c | 3927e | 43992 | 4208b | 4022d | 38.17f | =~ | 4040¢ | 4073b | 4133a | 40710 -
strength 2008/08 | ** J 4430c | 4243e | 47.19a | 4540b | 4316d | 41.37¢ | = | 4343c | 4406b | 44572 | 43900 NS

88¢
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Table 4. Germination, seedling vigour and some physical properties of flaxseed as affected by genotypes and harvesting dates during 2007/2008

and 2008/2009 seasons
Genotype Harvesting date (days after sowing)
verlables | Seasen sig. Sa:‘ha Sa:ha sa:ha G ' St::i" s"z:i" sig. | 135 145 s | s |
Germination % | 2007/08 | NS 88.83 88.25 89.17 89.17 88.92 87.75 il 69.50c | 88.89b | 9694a | 99.29 3 *
2008/08 | ¢ 8983ab | 88.08bc | 91.00a 80.50 a 9050a | 8750¢ b 68.06c | 94.33b | 9656b | 99.33a NS
Seedling vigo -
shoot length, cm | 2007/08 | ** 6.05ab | 6.03ab | 598abc | 5.61bc 623a §555¢ bl 522¢ 5.82b 6030 6.57 a NS |
2008109 | * 586ab | 568ab 5560 6.02 ab 6.23 a 553b - 512¢ 6.52 a 5.73b 588 b NS
Ra(;liwi length, cm| 2007/08 * §.83abc | 895ab 9.20 a 8.25¢c 8.49 be 8.17¢ - 641c 8.83b 8.88b 10.47 a NS
2008/09 | * 842b |- 890b 9.76a 9.04 ab 893b 8.78b - 7.08c 8.53b 10.08a | 10.18a NS
Dry weight, mg | 2007/08 | NS 68.50 65.17 62.67 69.17 64.67 64.00 b 4144c¢c | 4833c¢c | 62560 | 110442 NS
2008/09 | * 70.67a | 67.83ab | 62.17Db 71.25a 70.83a | 63.67b -~ 53.56b | 4661c | 58.00b | 112.78a NS
Physical properties 7
Seed index ' 2007/08 | 7701a | 7.846a | 5705¢ 6.281b 7977a | 6.280b - 5811c | 6697b | 7551a | 7800a NS
2008/09 ) ™ 7.777a | 7864a | 5918b 6.129b 7.993 a 6050 b "' 5688d | 6.524c | 7.545b | 8.063a NS
Volume of 1000 | 2007/08 1 * 6.758a | 6.800a | 4.783¢ | 5067bc | 7.167a | 5400b - 5222b | 4589c | 7044a ] 7.128a NS
seed, mI® 2008/08 | ™ 6.800c | 7.333b | 5.917d 5542e 7833a | 5400e b 4894d | 5522¢ | 7556b | 7911 a NS
Relaﬁvé density | 20Q7/08 | NS 1.189 1.177 1.193 1.252 1.150 1.198 el 1138b | 1.434a | 1.096b | 1.105b NS
2008/09 | NS 1.162 1.130 1.040 1.145 1.134 1.123 - 1.187a | 1.266a 1.008b | 1.028b NS

xel4 uo J2aya sajep Bupsaniey
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Strain 16 had the highest volume of 1000-seed
compared with other genotypes in two seasons
{7.167 and 7.833 mla).D_elayed harvest up to 165
days after sowing led to high significant increase
the volume of 1000-seed in both seasons.

No significant different indicated between geno-
types of flaxseed for relative density in both sea-
sons. On thae other hand the effect of days after
sowing was high significant and decreased with
increase the number of days after sowing. It may
be due to the increase of oil content in the flax-
seed. These results are in the same trend of those
reported by El-Kady {2000) and El-Kady and Abd
El-Fatah {2009).

IV. Chemical composition of flaxseed geno-
types

Chemical composition of experimental flaxseed
as affected by genotypes, harvesting dates and
thair interaction during two seasons 2007/2008
and 2008/2009 are shown in Table {5). Results
showed highly significant differences between the
moisture content of the experimental genotypes,
the values ranged between 5.22 and 5.83% in the
1% and 2™ seasons, respectively, delayed harvest
up to 165 days after sowing led to highly significant
decrease in moisture content of tested flaxseed in
both seasons. ‘

Oil content of the tested genotypes showed
high significant differences between them. Strain
22 had the highest content of cit sercentage in
both seasons (48.28 and 48.01%), while Sakha 3
variety had the lowest value in both seasons
(38.82 and 38.60), respectively. Oif content of flax-
seed increased with delaying the date of harvest-
ing. The oit content of tested flaxseed increased
from 38.56 and 33.94% to 43.91 and 45.17% at
135 and 165 days from sowing to harvest in both
seasons, respectively. This is due to the decrease
of flaxseed moisture content. Also, data in Table
{5) showed highly significant differences between
the tested flaxseed genotypes in seed protein con-
tent. Sakha 3 had the highest content of protein
{19.35 and 21.56% in both seasons, respectively).
On the other hand, harvest at 155 days after sow-
ing gave the highest content of protein (20.39 and
21.24% in both seasons, respectively), while har-
vest at 135 day after sowing recorded the lowest
content of flaxseed protein (16.48 and 17.19% in
both seasons, respectively).

Ash percentage showed significant differ-
ence as affected by flaxseed genotypes in
both seasons; Sakha 1, Sakha 2 and Sakha 3
varieties gave the highest values in both sea-
sons, while strain 22 had the lowest one,

The increase of days after sowing to harvest
led to highly significant decrease in ash content of
flaxseed in both seasons. Simitar results were ob-
tained by El-Kady ef al (2001), El-Sweify et al/
(2003) and E)-Kady and Abd El-Fatah (2009).

V. The interaction effect

The interaction effect between the two
studied factors ie. genolypes and harvesting
dates, were insignificant for all tested charac-
ters except the following parameters, Table
{6).

Data presented in Table (6) revealed that the
highest values of straw yieldffed. in the first sea-
son, fiber length in both seasons and fiber strength
In the first season were {3.051 ton/fed, 80.250 ¢cm,
80.500 cm and 44 272 R .K.M.), respectively which

. obtained from Sakha 3 variety when harvested at

165 days after sowing for straw yield/fed. and fiber
length and at 155 days afler sowing for fiber
strength. While, Sakha 2 variety recorded the
highest values for upper branching zone length
{(14.75 cm and 14.70 cm} in both seasons, respec-
tively when its plants were harvested after 155
days from sowing and germination % (100%) at
the first season after 165 days from sowing, but
the promising strain 16 had the highest number of
capsules/plat (13.95) in the first season at 185
days after sowing. On the other hand, new strain
22 when its plants were harvested at 155 or 165
days after sowing, gave the highest values of seed
yield/ffed. {1254,10 and 1226.15 kg), oil yieldfed.
(608.27 and 615.85 kg) and oif content (%} (49.62
and 50.54%) in both seasons, respectively.

From the previous data it could be con-
cluded that the fiber type varieties Sakha 3
and Giza 9 produced the highest values for
straw yield and its related characters and fiber
yield and its quality paramelers when s
plants harvested at 155 days after sowing,
while seed yield and its components gave the
highest values by the promising oil type geno-
types strain 16 and sirain 22 when it har-
vested at 165 days after sowing.

Arab Univ. J. Agric. Sci., 18(2), 2010
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Table 8, Chemical composition of flaxseed as affected by genotypes and harvesting dates during 2007/2008 and 2008/2009 seasons

T Genotype Harvesting date (days after sowing)
Variables Season Interaction
Sig.| Sakha1 | Sakha2 | Sakha3 Giza9 | Strain 16 | Strain 22 | Sig. 135 145 155 165
2007/08 | 564 a 562 a 5.47 ab 543 ab 5582a 52b - 599a 583a 5.49b 463 c NS
Moisture %
2008/09 | ** 583a 581a 5.44 ab 5.56 ab 5.62 ab 528b - 6.15a 555¢c | 592b 4.73d NS
2007/08 | ™ 4138 ¢ 42020 38.82d 39.13d 41.89b 48.28 a hll 3856c | 42.56b | 4267b | 4391 a *
Oil content % )
2008/09 | ™ | #1.15bc | 41740 3g.60d 3862cd | 41.49Db 4801 a bl 3394c¢ {1 4333b (4463 ab| 4517 a *
Crude protein 2007/08 | | 17.92bc | 17.12cd 19.35a 1870ab | 17.90bc 16.52d - 1648¢ | 17.59b | 20.39a | 17.22be NS
% 2008/09 | ™~ | 1991ab | 18.00¢ | 21.56a | 2053ab | 18.78bc | 17.83¢ - 17.19c¢ ; 20.4%9a | 21.24a | 1883 b NS
2007/08 * 363 a 363a 365a 3.44 ab 3.43ab 3.36b il 377a 3550 3.54b 322¢ NS
Asihi%
2008/09 | * 3.73a 369a 368a 349c 358b 345¢ - 373a 361b | 357bc| 350¢ NS

Xe|4 uo }oaya sajep Bupsoaley

[1.14
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Table 6. Highest values of all characters studied as affected by the significant interactions
between genotypes and harvesting dates in 2007/2008 and 2008/2009 seasons

Genotypes x Harvesting dates
Variables Season ‘
Highest vatue Treatment

Straw yield (tonffed) 2007/2008 3.051 (Sakha 3) x (165 days after sowing)
Upper branching zone 2007/2008 14.750 (Sakha 2) x {155 days after sowing)
length (cm) 2008/2009 14.700 (Sakha 2) x (155 days after sowing)
No. of capsules/plant 2007/2008 13.950 (Strain 16) x (165 days after sowing)

2007/2008 1254.100 Strain 22) x (155 days after sowi
Seed yield (kg/fed) _ (Strain 22) x ( ys after sowing)
2008/2009 1226.150 {Strain 22) x (165 days after sowing)

2007/2008 608.268 i 5d ft i
Oil yield (kgffed) 00 (Stra.ln 22) x {155 days after saw!ng)
2008/2009 615.853 {Strain 22) x (165 days after sowing)
) 2007/2008 80.250 {Sakha 3) x (165 days after sowing)

Fiber length (cm) .
2008/2009 80.500 (Sakha 3) x (165 days after sowing)
Fiber strength’ 2007/2008 44272 {Sakha 3) x (155 days after sowing)
Germination % 2007/2008 100.000 (Sakha 2) x (165 days after sowing)
] 2007/2008 49.617 (Strain 22) x (155 days after sowing)

Oil content, % .
2008/2009 50.538 {Strain 22) x (165 days after sowing)
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