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ABSTRACT

Two field experiments were conducted, during the two consecutive seasons of
2002/03 and 2003/04, in the experimental Farm, Fac. of Agric. Fayoum Univ, El-
Fayoum Governorate, to study the effect of three planting dates (30™ Oct., 15" Nov.,
and 30" Nov.) and three seeding rates (40, 60 and 80 kg / fed) on the yield and
quality of two flax varieties (Sakha 1 and Sakha 2). Split - split plot design with four
replication was used.

The results indicated that highest yield and yield components were produced
from sowing flax on 15" Nov., while the lowest values of these traits were produced
from sown on 30™ Nov. Increasing seeding rates from 40 to 80 kg seed / fed
increased significantly plant height, technical stem length and seed oil percentage. In
contrast, main stem diameter, straw yield / plant, number of capsules per plant, seed
index and seed yield / plant were decreased by increasing seeding rate.

Sakha 1 variety recorded the tallest plant height, straw yield per plant and per
fed, while Sakha 2 variety gave the highest number of capsules / plant, seed yield /
plant as well as fed, seed index and oil percentage.

In general, it could be summarized that highest fiber and seed yields per unit
area was recorded by Sakha 1 and Sakha 2 varieties, respectively, with increasing
seeding rates from 40 to 80 kg seed / fed.

INTRODUCTION

Flax (Linum usitatissimum L.) is one of the oldest crop cultivated for its
seed and fibers. Recently, it is necessary to increase flax productivity from
the present limit area, this could be achieved by growing high yielding
varieties or by improve agricultural treatments, i.e., sowing dates and seeding
rates. The new reclaimed lands could be considered as the solution for
increasing flax area.

Several investigators showed that flax plants were significantly
affected by sowing date such as Salama (1996), Abd El-Daiem et al. (2002),
Abd-El Haleem (2006), Abd El-Daiem et al. (2007) and Hussein et al. (2007).

With respect to seeding rates, Sorour et al. (1992), Abd El-Samie and
Zedan (1998), Mosalem et al. (1999), Awad et al. (2001), Abu El-Dahab
(2002), Abou-Zaid and EI-Azzouni (2003) and Kineber (2003) reported that
increase seeding rates caused an increment in the plant height, technical
stem length, straw and seed yields / fed yield, meanwhile, the lower seed rate
resulted in reduction of seed and straw yields / plant as well as their yield
components.

Varietal differences among flax varieties has been studied by many
investigators. Momtaz et al. (1990), Abd El-Daiem et al. (2002), Abd El-
Haleem (2006) and Abo-Kaied et al. (2006). who found that Sakha 1
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significantly surpassed Sakha 2 in technical stem length, while Sakha 2
produced the highest values of No. of capsules / plant, seed index and oil
percentage.

MATERIALS AND METHODS

This study was done through execution of two field experiments
during 2002/03 and 2003/04 seasons, in the Experimental Farm, Faculty of
Agriculture, Fayoum University, EI-Fayoum Governorate, Egypt.

Each experiment included 18 treatments represented the
combination of two varieties, i.e., Sakha 1 and Sakha 2; three planting dates:
early (D1) 30" Oct.; intermediate (D2) 15" Nov. and Late (D3) 30" Nov. and
three seeding rates, i.e., 40, 60 and 80 kg seed/ fed.

Statistical design was split- split plot with four replicates, where
planting dates occupied the main plots, seeding rates distributed in sub-plot
and the varieties located in sub-sub plots. The area of sub-sub plot was 6 m?
(2x3 m) or 1/700 fed and the preceding crop in the two seasons was maize in
both seasons. flax seed were sown broadcast. The normal practices of flax
growing were practical. Physical and chemical analysis of the experimental
plots are presented in Table 1.

Table 1. Mechanical and physical analysis of soil during 2002/03 and
2003/04 seasons .

Season Sand Silt Clay Texture
2002/03 71.9 3.4 24.7 Sandy clay loam
2003/04 66.2 34 30.4 Sandy clay loam

Cations and anions (meq / Kg soil), nitrogen (g/kg soil) EC. (m mhos) and
pH of the experimental soil.

Grown Cations | Anions

season [Cat++ |Mg++ |[Na+ | K+ [CO3= |[HCO3- |CL- | N EC |pH
2002/03 [40.9 |17.6 |75.9 | 3.0 Nil 4.2 |25.0 |0.39 |13.1 |84
2003/04 [39.8 |19.9 |73.9 | 3.6 Nil 3.0 |[23.0 |0.29 |13.0 |8.3

At harvest time, ten guarded plants were taken from each sub-sub
plot for measurements of yield components. Straw, seed and fiber yields / fed
were estimated on the whole plot area basis.

I- Straw yield and its components:

Plant height (cm), technical length (cm), stem diameter (mm), straw
yield / plant (g), straw yield / fed (ton).
Il- Seed yield and its components:

Number of capsules / plant, seed index (1000-seed weight in gram),
seed yield / plant (g) and seed yield / fed (kg).
Ill- Technological characters:

Long fiber percentage (= fiber yield per fed / straw yield per fed x
100); fiber fineness (Nm),in metrical number. It was determined by using
Radwan and Momtaz (1966) according to the following formula: Nm= NxL/G
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where: Nm = metrical number, N = number of fiber (20 fiber each 10 cm), L =
length of fiber in mm and G = weight of fiber in mg and oil percentage was
determined using the procedur described by A.O.A.C. (2000),using Soxhelt
apparatus and petroleum ether with boiling range of 60-80°C as solvent for
six hours.
Statistical analysis:

Analysis of variance was computed according to Snedecor and
Cochran (1982) and means were compared by least significant differences
(LSD) at 5% level. Homogeneity test (Bartlett, test, 1937) was performed for
error terms of each season before using combined analysis. Combined
analysis was performed for all characters over two seasons according to (Le
Clerg et al., 1966).

RESULTS AND DISCUSSION

I- Straw yield and its components:

The mean values of straw yield and its components for two flax
varieties as affected by planting dates and seeding rates from the combined
analysis over two seasons are presented in Table 2. Analysis of variance
showed significant differences among the averages for each of planting
dates, seeding rates and two flax varieties under study in all straw characters.
The results obtained revealed that the intermediate planting date at 15t
November (D2) achieved tallest plants (87.69 cm), technical length 74.97 cm,
straw yield / plant (6.63 g) and straw yield / fed (3.50 ton) in comparison with
the two other planting dates Di or Ds. It must be mentioned here, that
delaying planting date until 30" of November (D3) caused remarkable
reduction in plant height, technical length, straw yield / plant as well as per
fed, while stem diameter trait showed inconsistent trend in this case.
Thereby, delaying of planting date did not permit for enough vegetative
growth period, consequently low yield production had happened.

Table (2):Mean values of straw yield and its components for two flax
varieties as affected by planting dates and seeding rates from
the combined analysis over two seasons.

Planting[Seeding| Plant height (cm) |Technical length (cm)| Stem diameter (mm) | Straw yield /plant (g) |Straw yield / fed (ton)
dates ates  [Sakha 1[Sakha 2|Mean|Sakha 1|Sakha 2Mean|Sakha 1[Sakha 2Mean|Sakha 1{Sakha 2Mean|Sakha 1{Sakha 2Mean
S1 82,21 | 79,27 [80,74| 69,91 | 68,39 69,15 2,22 | 2,13 |2,18] 1,67 161 |1,64| 333 | 3,31 |332

D1 S2 89,13 | 83,91 [86,52| 74,73 | 72,47 [73,60| 2,08 1,98 [2,03] 1,59 152 |156| 3,45 | 3,40 |3,43
S3 90,14 | 86,15 [88,15| 76,36 | 74,19 [75,28] 2,01 1,96 [1,99| 1,44 | 140 |1,42] 3,50 | 3,44 (347

Mean 87,16 | 83,11 [85,14] 73,67 | 71,68 [72,68] 2,10 2,02 |2,06] 157 1,51 (1,54 3,43 3,38 [3,41
S1 85,61 | 83,19 [84,40] 72,18 | 71,69 [71,94] 2,31 2,23 |2,27] 181 1,75 [1,78] 3,43 3,39 341

D2 S2 89,14 | 86,33 [87,74] 75,95 | 74,49 [75,22] 2,11 2,07 |2,09] 1,63 1,59 [1,61)] 3,51 3,46 |3,49
S3 92,61 | 89,27 [90,94| 78,38 | 77,13 [77,76] 2,04 2,01 |2,03] 1,52 1,46 [1,49] 3,66 3,52 |3,59

Mean 89,12 | 86,26 87,69| 75,50 | 74,44 [74,97| 2,15 | 2,10 |2,13] 1,65 [ 1,60 [1,63] 3,53 | 3,46 |3,50
S1 81,93 | 80,35 (81,14 69,79 | 69,48 69,64 2,17 | 2,09 |2,13] 1,61 155 |1,58| 3,36 | 3,31 |3,34

D3 S2 85,24 | 82,21 [83,73| 72,86 | 70,67 [71,77| 2,07 1,99 [2,03| 1,48 | 1,44 |1,46] 3,47 | 3,42 [345
S3 88,14 | 85,17 [86,66] 75,15 | 73,33 [74,24] 2,99 1,95 [2,47| 1,43 | 1,40 |1,42] 3,52 | 3,47 [3,50

Mean 85,10 | 82,58 [83,84] 72,60 | 71,16 [71,88] 2,41 2,01 |2,21] 151 1,46 [1,49] 3,45 3,40 |3,43
S1 83,25 | 80,94 [82,09] 70,63 | 69,85 [70,24] 2,23 | 2,15 [2,19| 1,70 | 164 |1,67| 3,37 | 3,34 [3,36
S2 87,84 | 84,15 185,99| 74,51 | 72,54 [73,53] 2,09 | 2,01 [2,05] 1,57 1,52 |1,54| 3,48 | 3,43 |3,45
S3 90,30 | 86,86 [88,58| 76,63 | 74,88 [75,76] 2,35 197 [2,16] 1,46 | 1,42 [1,44]| 356 | 3,48 |3,52
Mean 87,13 | 83,98 [85,56| 73,92 | 72,43 [73,18] 2,22 2,05 [2,13] 1,58 1,52 [1,55] 3,47 3,41 |3,44
LSD 0.05 2,61 1,79 0,066 0,081 0,083
Planting dates (D) 3,06 2,56 0,215 0,113 0,076
Seeding rates (S) 2,21 0,66 0,153 0,042 0,048
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Concerning seeding rates effect, results pointed out gradual
increment in plant height (82.09, 85.99 and 88.58 cm), technical length
(70.24, 73.53 and 75.76 cm), stem diameter (2.19, 2.05 and 2.16 mm) which
appeared to be closely nearer to another and finally straw yield / fed (3.36,
3.45 and 3.52 ton) for the seeding rates of 40, 60 and 80 Kg seed / fed.
respectively. Moreover, the increase in either plant height or technical length
associated with the increases in seeding rate due to more competition
between plants which tended to elongate searching for light. On the other
hand, straw yield / plant was decreased with increasing in seeding rates from
40 to 80 kg seed / fed., the respect means for this trait were 1.67, 1.54 and
1.44 g for the seeding rates at 40, 60 and 80 kg seed / fed., respectively. In
spite of the reduction in straw vyield / plant towards the highest seeding rate
(80 kg seed / fed), the straw yield / fed was increased, by means that the
more number of plants in this case compensate the low yield for each
individual plant. These results are in agreement with obtained by Sorour et al.
(1992), Mosalem et al. (1999), Awad et al. (2001), Abu El-Dahab (2002),
Abou-Zaid and El-Azzouni (2003) and Kineber (2003).

The flax variety Sakha 1 superior over Sakha 2 in all straw
characters with the respective mean values of 87.13 and 83.98 cm for plant
height, technical length (73.92 and 72.43 cm), stem diameter (2.22 and 2.05
mm), straw yield / plant (1.58 and 1.52 g) and straw yield / fed (3.47 and 3.41
ton) for the two flax varieties previously mentioned, respectively. The
differences between the two varieties due to the genetical make up for each
one. Similar results were reported by Momtaz et al. (1990), Abd El-Daiem
(2004), Abd El-Haleem (2006) and Abo-Kaied et al. (2006). The maximum
averages obtained by Sakha 1 followed by Sakha 2 combined with the
intermediate planting date (D2) and highest seeding rate (Ss) in all five straw
yield characters. All the interaction combinations had non significant effect on
all straw yield characters, by means that each experimental factor done its
effect free from the others.

Il- Seed yield and its components:

The results in Table (3), illustrated the mean values of seed yield and
its components for two flax varieties as affected by planting dates and
seeding rates from the combined analysis over two seasons. Statistical
analysis revealed that all the three factors under study significant differed in
each mean values except with seed index as affected by seeding rates and
seed yield / fed among two varieties did not reach the level of significance.
The intermediate planting date (D2) was the suitable time to obtained
maximum estimates for No. of capsules / plant (6.56), seed index (9.87 g),
seed vyield / plant (0.49 g) and seed yield / fed (500.36 kg). Meanwhile, the
lowest averages obtained when flax plants sowing at the first date (Da)
regarding all seed yield characters. These results are in agreement with
those obtained by Salama (1996) Abd El-Daiem et al. (2002); Abd-El Haleem
(2006), Abd El-Daiem et al. (2007) and Hussein et al. (2007).

Results indicated gradual decrement had occurred in No. of capsules
/ plant, seed index and seed yield / plant with increasing seeding rates from
40 up to 80 kg seed / fed. But seed vyield / fed increased gradually with

4348



J. Agric. Sci. Mansoura Univ., 32 (6), June, 2007

increasing seeding rates, the mean values of this character were 437.71,
443.23 and 518.50 kg / fed for the seeding rates of 40, 60 and 80 kg seed /
fed, respectively. These results are in agreement with obtained by Sorour et
al. (1992), Mosalem et al. (1999), Awad et al. (2001), Abu El-Dahab (2002),
Abou-Zaid and El-Azzouni (2003) and Kineber (2003).

The flax variety Sakha 2 surpass Sakha 1 in all seed characters with
the averages of 5.98 and 6.31 for No. of capsules / plant, 8.83 and 9.82 g for
seed index, 0.40 and 0.45 g for seed yield / plant, in addition to 457.74 and
475.22 kg / fed for seed vyield / fed in relation to Sakha 2 and Sakha 1,
respectively. Many investigators found varietal differences in seed characters
such as Momtaz et al. (1990), Abd El-Daiem (2004), Abd El-Haleem (2006)
and Abo-Kaied et al. (2006).

Table (3):Mean values of seed yield and its components for two flax
varieties as affected by planting dates and seeding rates from
the combined analysis over two seasons.

Planting [Seeding | No. of capsules/plant Seed index (9) seed yield/plant (g) Seed yield / fed (Kg)
dates fates Sakha 1 |Sakha 2 [Mean |Sakha 1 [Sakha 2 |Mean |Sakha 1 |Sakha 2 |Mean |Sakha 1 |Sakha 2 | Mean
S1 6,51 6,89 |6,70| 8,87 963 [925] 041 0,47 10,44 | 396,29 | 413,27 |404,78
D1 S2 5,36 574 |555| 8,55 931 [893] 0,37 0,42 0,40 | 480,51 | 496,39 (488,45
S3 4,68 4,91 4,80 8,49 9,25 8,87 0,29 0,36 0,33 | 381,76 | 393,51 |387,64
Mean 5,52 585 |568]| 8,64 9,40 |9,02| 0,36 0,42 0,39 | 419,52 | 434,39 (426,96
S1 6,93 7,18 7,06 9,36 10,22 [ 9,79 0,58 0,61 0,60 | 476,70 | 492,21 |484,46
D2 S2 6,76 6,90 6,83 9,15 10,91 (10,03] 0,46 0,52 0,49 | 541,14 | 575,30 |558,22
S3 5,49 6,11 |580| 891 10,67 [9,79] 0,38 0,40 | 0,39 | 436,53 | 480,25 (458,39
Mean 6,39 6,73 6,56 9,14 10,60 |9,87 0,47 0,51 0,49 | 484,79 | 515,92 |500,36
S1 6,79 6,81 |6,80| 893 969 [931] 042 0,48 0,45 | 429,35 | 451,55 |440,45
D3 S2 6,17 6,57 637 | 8,69 945 9,07 ] 0,38 0,41 0,40 | 486,29 | 531,36 |508,83
S3 5,12 5,69 5,41 8,53 9,21 8,87 0,31 0,38 0,35 | 491,10 | 443,11 |467,11
Mean 6,03 6,36 |6,19| 8,72 9,45 |9,08| 0,37 0,42 | 0,40 | 468,91 | 475,34 (472,13
S1 6,74 6,96 6,85 9,05 9,85 9,45 0,47 0,52 0,50 | 434,11 | 452,34 |443,23
S2 6,10 6,40 6,25 8,80 9,89 9,34 0,40 0,45 0,43 | 502,65 | 534,35 518,50
S3 5,10 557 |533]| 864 9,71 |9,18 | 0,33 0,38 | 0,35 | 436,46 | 438,96 (437,71
Mean 5,98 631 |6,15| 8,83 9,82 |9,32| 0,40 0,45 |0,43 | 457,74 | 475,22 |466,48
LSD 0.05 0,792 0,768 0,082 31,280
Planting dates (D) 0,463 NS 0,068 22,540
Seeding rates (S) 0,281 0,816 0,043 NS
Varieties (V)

The highest estimates obtained by Sakha 2 combined with Dz in all
seed yield traits and the seeding rate S1 for No. of capsules / plant (7.18) and
seed yield / plant (0.61 g), while S2 for seed index (10.91 g) and seed vyield /
fed (575.30 kg) All the interaction combination had non significant effect on all
seed characters under study.

Ill- Technological characters:

Estimates of some technological characters for two flax varieties as
affected by planting dates and seeding rates from the combined analysis over
two seasons in Table 4 . Analysis of variance illuminate significant differences
between each of the mean values of planting dates and seeding rates in long
fiber percentage and fiber fineness traits, but the two flax varieties were
differed significantly in only fiber fineness character.

The intermediate planting date (D2) achieved highest averages in
long fiber percentages (13.60%), fiber fineness (208.76 Nm) and oil
percentage (40.04%). On the contrary, lowest estimates obtained with
delaying planting till the latest date (Ds) in the three technological traits under

4349



Abdel-Dayem, M.A.

study. These results are in agreement with obtained by Salama (1996), Abd
El-Daiem et al. (2002), Abd-El Haleem (2006), Abd El-Daiem et al. (2007)
and Hussein et al. (2007).

Regarding seeding rates effect, date disclose that the estimates of
long fiber percentage and fiber fineness were increased gradually with
increasing seeding rate from 40 towards the highest rate at 80 kg seeds / fed,
but the oil percentage take the opposite direction, by means that insignificant
reduction had happened with increasing seeding rate. Similar results were
reported by Sorour et al. (1992), Mosalem et al. (1999), Awad et al. (2001),
Abu El-Dahab (2002), Abou-Zaid and EI-Azzouni (2003) and Kineber (2003).

The flax variety Sakha 1 ranked first and surpass Sakha 2 in fiber
fineness character with the mean values for both in the some arrangement
217.23 and 188.08 Nm. But the differences between them concerning long
fiber percentage and oil percentage did not reached the level of significance.
Many investigators found varietal differences in these above-mentioned
characters such as Momtaz et al. (1990), Abd EI-Daiem (2004), Abd El-
Haleem (2006) and Abo-Kaied et al. (2006).

Table (4):Mean values of some technological characters for two flax
varieties as affected by planting dates and seeding rates from
the combined analysis over two seasons.

Planting [Seeding [Long fiber percentage (%)| Fiber fineness (Nm) | Oil percentage (%)
Dates  fates Sakha 1 | Sakha 2 |Mean [Sakha 1{Sakha 2| Mean [Sakha 1|Sakha 2Mean
S1 13,20 13,00 |13,10|211,24 |[181,20 [196,22| 39,91 | 40,21 140,06
D1 S2 13,33 13,20 |13,27]216,12 | 186,42 [201,27| 39,87 | 40,12 140,00
S3 13,70 13,60 |13,65]218,60 | 190,10 [204,35| 39,78 | 40,11 [39,95
Mean 13,41 13,27 |13,34]215,32 | 185,91 [200,61| 39,85 | 40,15 40,00
S1 13,53 13,40 |13,47|218,36 | 187,30 [202,83| 39,95 | 40,22 140,09
D2 S2 13,66 13,50 [13,58]223,42 |197,40 [210,41| 39,97 | 40,29 140,13
S3 13,80 13,70 |13,75]227,51 | 198,55 [213,03| 39,65 | 40,18 [39,92
Mean 13,66 13,53 13,60 |223,10 | 194,42 [208,76] 39,86 | 40,23 40,04
S1 13,10 13,13 |13,12]209,71 | 180,60 [195,16| 39,78 | 40,17 [39,98
D3 S2 13,40 13,27 [13,34]213,62 |184,13 [198,88] 39,81 | 40,15 |39,98
S3 13,56 13,40 |13,48]216,50 | 187,00 [201,75| 39,70 | 40,13 [39,92
Mean 13,35 13,27 |13,31]213,28 | 183,91 |198,59| 39,76 | 40,15 [39,96
S1 13,28 13,18 |13,23 213,10 | 183,03 |198,07| 39,88 | 40,20 40,04
S2 13,46 13,32 |13,39|217,72 189,32 [203,52| 39,88 | 40,19 140,04
S3 13,69 13,57 |13,63|220,87 | 191,88 [206,38] 39,71 | 40,14 39,93
Mean 13,48 13,36 |13,42|217,23 | 188,08 [202,65| 39,82 | 40,18 40,00
LSD 0.05 0,22 8,73 NS
Planting dates (D) 0,18 6,41 NS
Seeding rates (S) NS 9,85 NS
Varieties (V)

The maximum estimates for long fiber percentage (13.80%) and fiber
fineness (227.51 Nm) were obtained by the flax variety Sakha 1 combined
with the intermediate planting date (D2) and the highest seeding rate (Ss).
While maximum oil percentage (40.29%) was recorded by Sakha 2 combined
with D2 and also S2. All interaction combinations had non-significant effect on
technological characters.
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