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ABSTRACT

Two field experiments were carried out at Gemmiza Res. Station, Gharbia
Governporate, Agric. Res. Center during the two successive seasons of 2004/2005 and
2005/2006 to study the response of three flax genotypes namely Sakha 1, Sakha 2
and S.2465/1 to six fertilizer treatments, i.e., 0 (control), calcium superphoshate
{15.5% P,0s), Phosphorein (P-biofertilizer), Phosphorein + calcium superphoshate
{15.5% P;0s}, Coatingein (Zn + Fe + Mn chelates) + calcium superphoshate (15.5%
P.0s) and Phosphorein + Coatingein + calcium superphoshate (15 5% P2Qs). A Split
plot design with four replications was used. The resulls of this investigation could be
summarized as follow.

The flax vanety Sakha 1 exhibited highest fiber yield/fed, highest vaiue of the
major unsaturated fatty acid Linolenic, refractive index, specific gravity, and recorded
least peroxide vaiue of oil. While, it ranked the second after Sakha 2 in straw yield/fed.
and the lowest estimates in all straw characlers obtained by 5.2465/1. In the same
time, the flax strain 2465/1 ranked the first and surpassed Sakha 1 and Sakha 2 in
seed yieid/plant as well as per feddan, number of capsules/plant, oil yield/fed and oil
percentage. :

Moreover, maximum straw and seed yields were obtained by using the mixture
of fertilizer phosphorein + calcium superphoshate {15.5% P.0s)+ coatingein .

Phenotypic correlation coefficients among straw yield / plant exhibited significant
positive correlations with each of plant height, technical length, seed yield / plant and
number of capsules / plant. Also, seed yield exhibited significant positive correlations
with each of number of capsules, number of apical branches, plant height , technical
length and stem diarmeter. These results, supports the evidence for the possibility of
isolating genotypes characlerized with high straw yielding ability and simulianeous
high seed potentialities.

in conclusipn, Sakha 1 was the first one preferred for food and medicinal
purposes followed by S. 2465/1. So, it could be recommended to plant of Sakha 1
genotype to produce nigh fiber yield with the high oil quality and S. 2485/1 to produce
high yield of seed and oil with the addition of phosphore:n + caicium superphoshale
(15.5% P.0s) + coatingein.

INTROUDCTION

Flax (Linum uysitatissimum L) (Fam Linaceae) is considered as an
_economical crop among about 150 ones, where it had been cultivated in the
worid as well as in Egypt since several thousand years ago Many important
industries depending on its two products, i.e., fiber and seeds. Fixed oil
extracted from unheated seeds used for food purposes. Medicinally, crushed
linseed is used in the form of a poultice and whole seeds are employed to
demulcent preparations. The oil is used in liniments, and recent research
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from Australia suggests that hydrolysed linseed oil has potentially useful
antibacterial properties as a topical preparation in that it is effective against
Staph: aureus strains resistant to antibiotics, Trease and Evans (1985).

Greaf numbers of workers found differences between flax genotypes
regarding yield and yield components such as Momtaz et al,, {1990), Abou-
Zaied (1991), EI-Shimy et al., (2002} and Zahana (2004).

it is also necessary to determine the suitable gquantity and quality
requirements from phosphorus, bicfertilizer {phosphorein} and Zn, Fe and Mn
(Coatingein).Concerning phosphorus, Jain et al, (1982). Abd E!-Dayem
{1997}, Ei-Deep (1998) and Mostafa et a/, (1998) revealed that added
mineral phosphorus to flax plants caused an increment in straw yield, quality
and fiber yield, seed yield and oil percentage.

Phosphorein is a biofertilizer that contains phosphate solubilizing
bacteria is capable of converting tricalcium phosphate to monocalcium
phosphate ready for plant nutrition (Abdalla et a/, 2001), in addition to EI-
Shimy et al., (2001) and Ahmed et al., (2005 a and b) who iilustrated that
fertilized fiax with phosphorein as P-biofertilizer increased seed, oil and fiber
yields. :
The mixture of micronutrients Zn, Fe and Mn chelated are now
produced under the commercial name of coatingein, seed coating with Zn +
Fe + Mn was efficient for correcting the requirement and suitable balance
hetween such nutrients in alluvial slightly alkaline soils for growth uptake and
high yield production. Similar findings have been reported by Mostafa et al.
(1998) and Ahmed et al., (2005 a and b) on flax.

The main objectives of the present investigation were to study the
response of three flax genotypes Sakha 1, Sakha 2 and S. 2465/1 to mineral
and bic-phosphorus {Phosphorein}in addition to coatingein (Zn + Fe + Mn
chelates) . Nowadays, great attention occurs for using bio-fertilizer to
“minimize production costs and environmental poliution.

MATERIALS AND METHODA

Two field experiments were carried out at Gemmiza Agric Res. Station,
Agric. Res. Center, Gharbia Governorate, Egypt, during the two successive
seasons 2004/05 and 2005/06 to study yield, and yield components of three

- flax genotypes as affected by bio, phosphorus fertilizers and coatingein. The
soil type was clay foam with organic matter of 2.18 and 2.23 %, available
nitrogen 23.85% and 26.77%, availablé P 7.8 and 8.0 ppm CaCO; of 1.51
and 1.68% and pH value of 8.01 and 8.11 in the first and second seasons,
respectively. A spiit-plot design with four replications was used. Flax
genotypes Sakha 1, Sakha 2 and 5.2465/1 were assigned in the main plots
and six fertilizer treatments i.e., 0 {control), 50 kg/fed calcium superphoshate
(15.5% P;0s), Phosphorein (P-bicfertilizer), Phosphorein +50 kgffed calcium
superphoshate (15.5% P,0s), coatingein (Zn+Fe+Mn chelates) + 50 kg/fed
calcium superphoshate (15.5% P,0s) and Phosphorein + coatingein
{Zn+Fe+Mn chelates) + 50 kg/fed calcium superphoshate (15.5% P,0s) as
sub-plots. In both seasons the sub-piot size was 2x3 meters (6 m?) which
represent 1/700 fed. The fertilizers was added at two equal dose, the first
dose was applied at sowing, in additicn to the second (last one), which was
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applied after 45 days from sowing. Flax was sown on November 18" and 20
in the first and second seasons, respectively. Flax seeds were drilled in rows
20 cm apart at a rate of 60 kg / fed. Other cultural practices were followed as
usual.

At full maturity ten guarded plants were taken at random from each plot
to be used for recording yield components. Straw, fiber and seed yield / fed
were calculated from the whole sub-plot area basis, the foliowing data were
recorded:

Yield and yield components:

A-Fiber yield and its related characters: Straw yield / plant (g). plant height

(cm), technical length (cm), stem diameter (mm), straw yield / fed {ton) , fiber

yield / fed (kg).fiber length(cm) and fiber fineness{Nm).

B- Seed yield and its related characters: Seed yield / plant (g). number of

capsules/plant, number of seeds/capsule, number of apical branches. Seed

yield(Kg / fed ). fixed oil percentage and yield( Kg / fed } were also estimated.

Fixed seed oil were determined in the seed by the method described in
the A.Q.A.C (1990), using petroleum ether (40-60°C) in Soxhlet apparatus.

Oil analysis:

- Physical properties: (refractive index and specific gravity) Chemical
properties: (acid value and peroxide value) of fixed oil were determined
according to A OAC (1920}

Determination preparation of faity acids methyl ester according to Stahi
{1965) then of fatty acid of three flax genotypes oil were analyzed by Gas
Liquid Chromatographic technique (GLC).

Statistical analysis: Analysis of variance was computed according to

Snedecor and Cochran (1982).

Correlation study. Estimates of correlation coefficients (r ) among different

flax characters were calculated according to (Svab 1973) as follow: r,= Spy,

1 (88, . SS),)05 where: Sp,, is the phenotypic covariance between two traits,

SS, phenotypic standard deviation of the first character and S5, phenotypic

standard deviation of the second character

RESULTS AND DISCUSSION

Yield and yield components:
A- Straw yieid and its related characters:

Mean values of straw yield and its related characters of the three flax
genctypes as affected by different fertilizers in the two seasons (2004/2005
and 2005/2006) are presented in Table (1). Statlistical analysis revealed
significant differences between either flax genotypes or among fertilizer
treatment in all straw yield traits under study. The strain 2465/1 recorded the
highest yield/plant (1.59 g and 1.84 g ), tallest plant height (90.98 cm)} and
technical length (77.22 cm) in the first season only, and more thickness plant
(2.48 and 2.69 mm) in both seasons. But this strain the was lowest in the two
great important characters i.e., straw (4.194 and 4.879 t/fed) and fiber yields
461.3 and 494.8 kg/fed. The superiority of Sakha 1 in fiber yield/fed may be
due to great fiber percentage in addition to contain less secondary xylem
(woody part of the stem) in both seasons. Moreover, the flax variety Sakha 2
occupied the first site concerning straw yield/fed (4.462 and 5.122 ton) in both

5211



Abou Zaid T.A. and Nawal G. Ghaly

seasons, the highest plant height and technical length in the second season
only (102.22 and 88.91 cm) respectively and intermediate position in most of
straw vield characters. The differences between flax in yield return to
genetical make up for each one. These results are in harmony with Momtaz
et al. (1990), Abou-Zaied (1891), EI-Shimy et a/. (2002) and Zahana (2004)

Regarding fertifizers effeci, results indicated gradual increment in all
six straw yield characters from the untreated controf (zero) towards the fatest
fertiizer treatment (Phosphorein + coatingein + 15.5 P,05; kg/fed} which
included the combination of all fertilizers i.e.. phosphorein (Bio-biofertilizer} +
Coatingein (Zn+Fe+Mn chelates }+ 155 kg P;Osffed as a  mineral
phosphorus. By means this mixture considers as more suitable to cover flax
plants their demands from elements. The averages of straw yield/plant
ranged from 1.31 and 1.64 to 166 and 1.90 g in the first and second
seasons, respectively, plant height ranged from 85.32 and 94.22 to 94.33 and
9¢ 65 cm in both seasons, respectively, technical tength ranged from 71.70
and 8207 to 79.12 and 90.34cm. in both seasons. respectively stem
diameter ranged from 2.24 and 2.37 to 2.60 and 2.86 mm, in both seasons.
respectively, straw yield/fed ranged from 3.850 and 4.275 to 4.808 and 5.527
ton. in both seasons, respectively, fiber yieldfed ranged from 542 88 and
614.13 to 65584 and742.47 kg . in both seasons, respectively. fiber
percentage. fiber iength and fiber fineness recorded the same trend for the
untreated control (3) and treatment NO. 6 Phosphorein + 15.5 P2 O5 Kg/ fed
+ Coatingein (Zn+Fe+Mn. chelates). respectively. The remain fertibzer
treatments take the intermediate position in relatton to their achievements in
ali studied characters. These results are in agreement with Jain et al {1989),
Apbou-Zaled {1991}, Abd El-Dayern {1397), El-Shimy ef a/. {2001}, Zahana
(2004) and Ahmed ef al (2008 b).

B - Seed yield and its related characters:

From Tabie (2), data illustrated in both seasons that the three tested
- flax genotypes significantly differed in seed vyieid/plant, number of
capsuies/plant and seed oil percentage. But number of seeds/capsule.
number of apical branches, seed yield/fed and oil vield/fed did not reach the
level of significance between studied genolypes. In the same {ime, the six
fertifizer treatments significantly differed in their effects on seven seed yield

tras.

The flax vanety Sakha % recorded highest averages in number of
seeds/capsulte (570 and 5.59) in both seasons and number of apical
branches (12 81 and 11.30} in both seascns, while it ranked third in number
of capsuiles/plant. on the cther hand it ranked second in the remain four seed
characters. The flax varety Sakha 2 was the lowest in most of sead traits and
ranked third among the three tested flax genotypes. Meanwhile, the fiax
strain 2465/1 achieved maximum estimates in seed vield/plant {0.51 and
0.40q) in both seascns, number of capsules/plant (9.17 and 8.80) in both
seasons, seed yield/fed (720.16 and 712.98 kg) in both seasons, oil yield/fed
{(282.03 and 271.22 kg) in both seasons and finally oil percentage {38.58%
and 38.61%) in both seasons . These resuits are agreed with that recorded
by Momtaz et al (1990), Abou-Zaied (1991), EI-Shimy et al. (2002) and
Zahana (2004).
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different fertilizers during 2004/2005 and 2005/2006 seasons

Table (1); Averages of fiber yield and its related characters of the three tested flax genotypes as

affected by

Genotypes Fertilizer
Characteristic Sakhat [ Sakha2 |$.2465/1|Sig| 1 2 3 4 5 6 Sig | Interaction
500472005 | 138 141 159 131 138 | 146 | 145 | 153 166 : Ns
Straw yield/plant (gm) [2005/2008 | 172 177 184 |Ns| 164 171 179 | 178 | 186 190 | Ns
2004/2005 | 894C | 8978 | 9008 | - | 8532 | 8838 | 8960 | 9093 | 91.76 | 9433 T Ns
Piant height (cm) 2005/2006 | 10171 | 10222 | 9556 9422 | 9628 | 9733 | 9883 | 9899 | 9965 Ns
200472005 | 7545 | 7610 1 7722 7170 | 7450 | 7597 | 769t | 7750 | 7612 | * ;
Technical length (cm) [2005/2006 | 87 12 | 88.91 | 8281 8207 | 8377 | 8514 | 8628 | 8898 | 9034 . .
200472005 | 241 243 548 |Ns| 224 235 | 242 | 250 | 251 260 : Ns
Stem diameter (mm) |2005/2006 | 2.54 2 61 269 |Ns| 237 248 | 253 | 261 2 81 2 86 - Ns
200472005 | 4.386 | 4462 | 4.104 | - | 3950 | 4085 | 4271 | 4422 | 4551 | 4808 | * -
Straw yield/fed (ton)  [2005/2006 | 4.901 | 5122- | 4879 | = | 4275 | 4620 | 4816 | 4967 | 52367 | 5527 | - .
5004/2005 | 702.10 | 63378 | 46131 | | 54288 | 57198 | 593.48 | 667.05 | 623 16 | 65584 | :
Fiber yield/fed (kg) 20052006 | 819.50 | 72061 | 49483 | - | 61413 | 64323 | 664.73 | 67830 | 726.94 | 74247 | = .
3004/2005 | 18.3 175 161 156 164 | 168 | 173 | 187 19.0 : Ns
Fiber percentage 2005/2006 | 190 181 178 | | 170 173 | 178 | 183 | 197 198 . Ns
200472005 | 758 | 612 587 | - | 526 593 | 612 | 655 | 760 78 4 ; Ns
Fiber length (cmy 120052006 | 814 | 758 653 | = | 583 | sos | 722 | 741 80 5 810 . Ns
200472005 | 3063 | 2760 | 2685 | = | 2533 | 2608 | 2714 | 2836 | 3139 | 3186 Ns
Fiber fineness (M.n.) 120052006 | 3112 | 2001 | 2713 | = | 2697 ! 2740 | 2832 | 2008 | 3152 | 3209 . Ns

*, ** and Ns = significant, high significant and non-significant , respectively .

1= control (zero).

4= Phosphorein + 15.5 P,0; Kg/ fed .
6= Phosphorein + 15.5 P, O; Kg/ fed + Coatingein {Zn+Fe+Mn chelates ) .

2= 15.5 P,0s Ko/ fed

5= Coatingein (Zn+Fe+Mn chelates')

3= Phosphorein (biofertilizer)
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Table ( 2 ): Averages of ocil yieid and its related characters of the three tested flax genotypes as affected by
different fertilizers during 2004/2005 and 2005/2006 seasons
) Cultivars Fertilizer
- Characteristic Sakhat | Sakhaz | 5.2465M1 1 2 3’ 4 5 [ Sig Interaction
2004:2005 | 0.47 0.45 0.51 = | 041 | 044 | 046 | 048 | 049 | 056 | - MNs
Seed yield/plant (gm) | 200:5/2006 | 0.32 0.29 0.40 “ | o027 | 631 ] 034 | 039 | 042 | 044 ” Ns
T 200472005 | 8.00 878 917 822 | 862 | 66 | 904 | 935 | 100G | * Ns
No _of capsules/ plant | 2005/2006 | 7 71 842 8 8O . 749 7.89 794 | 831 897 | 9z2v Ns
200412005 | 570 | 567 | 564 | Ns | 541 | 548 | 552 | 257 | 500 | 592 L Ns
No. of seeds/ capsule | 2005/2006 559 550 553 Ns 530 534 540 578 588 T Ns
}
. 2004/2005 | 1281 | 1269 | 1266 | Ns | 1152 | 1190 | 1240 | 1274 | 1332 | 14.41 | |
No_of apical branches | 2005/2006 | 11.30 | 11.20 | 3118 | Ns | 10.25| 1062 | 11.17 | 1147 | 1232 | 1202 | - |
. . 2004/2005 ] 718.37 | 71423 | 73016 | Ns | 59508647 7172142 |754.48|770.42 837 13| - | -
Seed yield ffed (K9} 1 560672006 | 70011 | 70232 | 71298 | Ns | 565.74 |628.37 | 712.06 | 725.14 | 764.99 | 834.54| - | .
2004/2005 | 274 86 | 274 55 | 28203 | Ns |217.04|245.07 | 26668 | 294.101303.99 | 336.84 | -~ | :
Oil_yield fied (Kg) 2005/2006 | 260,11 | 26851 | 27122 | Ns |20622|242 2525586 |273.281299.73[2319.34| - ! -
2004/2005 | 3822 | 3820 | 2858 ~ 1367138253695 | 3855 3960 | 3996 | * . .
Qil percentage (%) 20052006 | 3820 | 3821 | 3861 3680 1 3820136094 | 3860 | 3961 | 3990 *

", ** and Ns = significant , high significant and non-significant , respectively .

1= control (zero).

4= Phosphorein + 15.5 P,0s Kg/ fed .
6= Phosphorsin + 15.5 P,0; Kg/ fed + Coatingsin (Zn+Fe+Mn chelates ) .

2= 15.5 P,0s Kg/ fed

5= Coatingein (Zn+Fe+Mn chelates }

3= Phosphorein {biofertilizer)
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Concerning fertilizers efféct. results revealed gradual increment in the mean
values of all seven seed characters under study from the untreated control (Q)
up to the mixture (treatment No. B) which represents the combination of alf
fertilizers in this study. Seed yield/plant ranged from 0.41 and 0.27 to 0.56
and 0.44g, number of capsules/plant ranged from 8.22 and 7.49 to 10.00 and
9 27. number of seeds/capsule ranged from 541 and 5.30 to 592 and 5.88,
number of apical branches ranged from 11.52 and 10.25 to 14.41 and 12.92
seed yield/fed ranged from 595.08 and 565.74 to 837.13 and 834.54 kg. oil
yield/fed ranged from 217.04 -and 206.22 to 336.84 319.34 kg and ail
percentage ranged from 36.71 and 36.80 to 39.96 and 39.90% in both
seasons, respectively for the control and treatment No. 6 {Phosphorein +
15.5 P,0s Kg/ fed + Coatingein (Zn+Fe+Mn chelates)}. The remain four
fertilizer treatment performed intermediate mean values in general between
the lowest averages obtained by the control and maximum estimates
recorded by treatment No. 6. These results are in agreement partially with
Jain et al. (1988), Abd El-Dayem (1997), El-Deep (1998), EI-Shimy et ai.
{2001 Ahmed et al. {2005 a) on flax

The interaction between flax genotypes and fertilizers

Table (3) showed significant effect on technical length, straw yield/fed
fiber yield/fed | number of apical branches, seed yield/fed, oil yield fed and oil
percentage this means that these two factors done their effect dependently
The maximum estimates for technical length (80.30 and 92.63cm) . fiber
yield/fed (749 39 and 866.79 kg ) and seed yield/fed (853.50 and 835.23kg)
were achieved by Sakha 1 combined with treatment NO. 6 in both seasons
respectively. In addition to Sakha 2 recorded the maximum mean values for
straw yield/fed and number of apical branches ({4.917 and 5.537 ton) and
{15.28 and13.79) when fertiled with treatment No. 6 in both seasons
respectively. $.2465/1 recorded highest mean values for oil yield/fed {342.31
and 33151kg) and oil percentage (40.15 and 40.22%) when fertiled with
treatment No. 6 in both seasons respectively.

Correlation study:

Phenotypic correlation coefficients among seed, straw yields/plant of
three flax genctypes under six fertlizer levels based on data of two seasons
(2003/04 and 2004/05) are shown in Table 4 Regarding straw yield/plant
exhibited significant positive correlations with each of plant height. techrical
length. seed yield/plant and No. of capsulesiplant. Also. plant height/plant
exhibited significant positive cotrelations with each of technical length. stem
diameter. seed vield/plant and no. of capsules/plant, indicated that
maximization of straw weight may be obtained via selection for these
component vanables. Moreover. the significant association between the two
components, plant height and technical stem length. These results indicated
that plant height and technical stem length are main components for straw.
weight/plant These results are agreement with those obtained by Abo Ei-
Zahab et afl,, (1994), Zahana (2004) and Abo-Kaied et al., (2008). Regarding
seed yield exhibited signtficant positive correlations with each of No.
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Table 3: Averages of yield components of flax as affected by the interaction between genotypes and fertilizer
treatments in 2004/2005 and 2005/2006 seasons

o Genotypes 2004/2005 - 2005/2006
Characteristic (G) 3 3 3 4 I 1 2 3 4 5 6
Technical Length Sakha 1 7030 7316 | 7464 76 58 78 24 80.30 B2.63 8594 B6.97 88 91 90 57 92 63
" {cm) Sakha 2 B9 36 17434 | 7626 7600 | 7699 77 65 B2 17 87.15 88.59 86.81 £9.80 90.46
S.2465/1 7545 | 7599 | 7703 7815 77 28 78.41 81.04 8158 82.62 83.64 8287 85.00
| Straw yield/fed. (ton) Sakha i A082 [ 4237 | 4374 4.450 4521 4680 4576 4752 4.898 4975 5 040 5.203
Sakha 2 4106 [ 4082 4.311 4.623 4732 4917 4728 4702 4531 5243 5352 5537
S.2465/% 3693 [ 30835 4128 4193 4.359 4815 4378 4620 4813 4878 5.084 5.500
Fiber yield/fed. (ton} Sakha 1 647 76 1678 00] 70170 | 71264 | 72314 | 74939 | 67516 | 79454 | 8191 83004 | 84054 | BE6.79
Sakha 2 574.791605.00] 62463 | 647.29 | 66248 | 65844 | 66h62 | 69183 | 711562 | 73412 | 74931 | 77527
$.2465/1___ | 406.00[432.94| 45404 | 46124 | 48388 | 52069 | 4396t | 466,46 | 48756 | 49476 | 51740 | 663.21
No. of apical i 12 63 13.09 13 55 1434 998 10.39 1112 1158 1204 | 1283
branches 1203 [ 1243 1308 | 1528 | 98% 10 45 1054 | 194 11 59 13 79
_____ 1256 & 1271 13 34 1361 1024 1052 1110 1125 1188 1215
Seed yieldifed (kg) [ 78875 77738 | 77888 | 85350 "136 | 57509 | 75048 | 75911 | 7e0&1 | 83523 |
_ Sakha 2 66525 7425 | 73950 61850 ' 65334 | 66234 | 72759 | 75747 ' 794 5%
‘‘‘‘‘‘‘‘‘ . $24651 [81513 (68363 72125 . 74650 | 80795 | 68645 | 70407 | 72932 | 74582 ' 83120
Oit yieldsfed (kg) Sawhal _[19778]21676 28405 30538 | 30329 : 34190 ' 18302 | 20201 ' 26030 | 20063 ;. 28854 . 327 15
Sakha 2 2309525351 24889 | 28638 | 30128 | 32631 . 21491 | 23747 | 23285 | 27034 . 28524 | 31027
S 248511 22240264 95] 267 10 | 29054 | 30483 ; 34231 | 21159 | 25414 | 26629 | 27964 | 29408 | 33151
Oil percentage (%) Sakha 3 3663 [ 3793 3697 38 11 38.73 40.04 36 61 37.91 36.89 3809 3971 40.02
Sakha 2 36.76 | 3808 | 3690 38 89 g 1 3965 38.77 38.09 36 91 3870 39.12 39 66
524851 3675 (3874 | 3703 38 85 3995 4019 | 3678 38.77 37 06 38 88 3998 4022

1= control (zero).

4= Phosphorein + 15.5 P,0; Kg/ fed.

2= 15.5 P,0; Kg/ fed
5= Coatingein [Zn+Fe+Mn chelates)
€= Phosphorein + 15.5 PO, Kg/ fed + Coatingein (Zn+Fe+Mn chelates ) .

3= Phosphorein (biofertilizer)
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of capsules. No. of apical branches, plant height , technical length and stem
diameter. Moreover, the significant association among No. of capsules with
each of plant height, technical length, stem diameter and seed yield/piant. in
generai, the above-mention results. supports the evidence for the possibility
‘of isolating genotypes characterized with high straw vyielding ability and
simultaneous high seed potentialities. These results are in harmony with that
reported by Abo El-Zahab et al., (1994) and Abo-Kaied et a/.. (2008).

Table 4: Simple correlation coefficient between eight flax characters
{over the two seasons)

ICharacters . 1 F 1 3 4 1775 178 7
|[1-Straw yieid/plant{gm) 1 !

12-Piant height(cm} 0814 " : i

R-Technical lengthiem) 0791 | 0957 ! , |
4-Stem diameter(mm) 077" 0.948** D912 : i !
5-Seed yield plantigm) | 09227 | 0957 | 0813" | 0.841° z :
©-No of capsulesipiant | 0802~ 0887 l 08467 0BS3™ | 0897 ¢ :

i7-No of seeds/capsule .506 0.691 1 0598 | 0.735" 0675 | 0703
{8-No. of apical branches 0.669 087 (0755 | 0805 | C81™ ;0919|075

*r* significant at 0.05 and 0.01 levels of probability, respectively.

Physiochemical properties of fixed oil:

The obtained data in Table (5) indicated that Sakha1 Var. recorded
highest values of refractive index and specific gravity, while it recorded the
ieast peroxide value comparing to Sakha 2 Var. and S 2465%/1. the least
peroxide value may be due to the composition of antioxidant in Sakha 1 Var.
ol there fore oxidation of ail decreased. On the other hand. the lowest acid
vaiue obtained by S. 2485/1. The best quality of oil was obtained by Sakha 1
genotype
While S 2485/1 came in the second place and sakha 2 genotype came last

Maximum value of refractive index (1.4786) was ottained by
using phosphorein but when combined it with phospherus and coatingein
(treatment No. 6) decreased refractive index and specific gravity of Sakha 2
and S 2465/1 Data | also in Table (5) show ihat all treatments decreased
peroxide value of 3 flax varieties comparing to untreated control . the value of
refractive index , spaceific gravity . acid value and peroxide value ranged
petween ( 1.4735 and 1.4786 ) , {9250 and 8379 } . (.85 and 1.45 ) and
{1.92 and 4.00 ), respectively. Same findings were given by Abou — El Hawa
et ai . {1982} . EL- Kady {1995) and Seniha (1997) which found that refractive
index ranged between 14730 and 14786 and specific gravity ranged
between (.9244 and 5332 ) in addion to €l — Nakhlawy (1987) cbtained that
the acid vaiue ranged from 0.3 to 3.0 while the peroxide value ranged from
1.0 to 8.0 for thirty flax varieties,
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Table (5): Averages of physiochemical properties of fixed oil of the
three tested flax genotypes as affected by phosphorus,
phosphorein and coatingein.

[ Treatments Refractive Specific Acid value Peroxide
3 index _gravity value
[ 1 14779 0.9377 1.30 2.84
‘ 2 1.4781 0.9379 1.32 296
3 1.4786 0.9364 1.18 2.70
Sakhal 4 1.4780 0.9365 1.16 202
5 1.4781 0.9370 1.14 1.92
) 6 1.4784 0.9370 1.36 1.92
Means . 1.4781 0.9370 1.26 2.39
1 1.4770 0.9266 111 . 4.00
5 2 14768 . 09269 - 085 3.77
. 3 1.4770 . 0.9266 : 1.12 2.81 i
: Sakha 2 4 14762 - 0.9263 i 1.22 3.70 ’
| 5 1.4765 0.9270 1.32 3.76 f
[ 6 1.4760 0.9260 1.45 2.84 |
Means 1.4765 0.9265 1.17 3.48
1 1.4748 0.9290 1.06 3.84
2 1.4748 0.9290 1.16 2.94
3 14743 0.9285 0.98 1.92
S.2465M 4 1.474G 0.9280 1.06 2.77
| 5 1.4737 ‘ 0.9254 0.87 2400
6 1.4735 0.9250 1.18 1.92 §
Means 1 1.4741 0.9274 1.06 2.56
1= control {zero). 2=15.5 P,0; Kg/ fed
3= Phosphorein (biofertilizer) 4= Phosphorein + 15.5 P;0; Kg/ fed .

5= Cpatingein {Zn+Fe+Mn chelates )
6= Phosphorein + 15.5 P,0s Kg/ fed + Coatingein {Zn+Fe+Mn chelates ) .

Fatty acid composition of 3 falx var. oil:

Separation of oil samples by GLC revealed five identified
consiituents; Paimitic, Stearic, Oleic, Linoleic and Linolenic (Table & and
Fig1.2 and 3}, These oil components constituted 80.57%, 90.37% and
82.50% cof the oil from Sakha 1, Sakha 2 and S. 2465/1 var., respectively.
Linolenic was the major constituient of the oil of fiax. The highest percentage
of Linolenic was in oil from Sakha 1 var. followed by S. 2465/1. while the
lowest was in the case of the sakha 2 oil. These resuits means that the first
one preferred for food and medicinal purposes was Sakhat oil var. followed
by S. 2465/1 oil.

Table (6): Percentages of identified fatty acids of 3 flax genotypes oil

Fatty acids % Genotypes
Sakha 1 Sakha 2 S. 24651

Palmitic  {16:0) 345 437 3.56
Stearic  {18:0) 2.69 4.54 3.68
Oleic (18:1) 19.61 - 21.26 8.3
Linoleic (18:2) 18.40 20.47 16.31
Linolenic (18:3) 46.42 39.73 41.04

Total identified 90.57 90.37 83.5
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Fig (1): Main fatty acids of Sakha 1 var. oil.

‘Oleie
Linolei

Palmiti
Stearic

Il MLJ\M\AU

Fig (2): Main fatty acids of Sakha 2 var. oil.
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Oleic
Linoleic
Linolenic

Palmitic

Stearie

KJL, i

Fig (3): Main fatty acids of 5. 2465/1 var. oil.

!
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