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ABSTRACT

Two field experiments were carried out at the Experimental Farm Governorate
of Sakha Agricultural Research Station, Kafr-elSheikh, Egypt during the two
successive seasons 2006/2007 and 2007/2008. The main objectives of this
investigation were to study the effect of irrigation regime in four different growth
stages (skip-irrigation at stem elongation 41 days after sowing (DAS), apical
branching (64 DAS), flowering (83 DAS) and seed filling (114 DAS)). on growth, yield
and yield components of six flax genotypes ( llona , Sakha 3, Sakhal, Sakha2,
strainl6 and Giza 8). The obtained results could be summarized as follows.

Skip-irrigation at seed filling gave the highest values of technical stem length in
the first season , stem diameter and straw yield/fad. in both seasons. Also, flax
genotypes under study differed significantly in their straw yield and its related
characters in both seasons, except straw yield in the first season and stem diameter
in the second season. Giza 8 gave the highest value in stem diameter and yield of
straw yield / plant in both seasons, while Sakha 2 gave the highest straw yield /Fad. in
both seasons.

The interaction between irrigation treatment and flax genotypes had a highly
significant in technical stem length and straw yield per plant in the first season.

Skip-irrigation during the seed filling gave the highest values in length of top
capsule zone, number of capsules/plant, number of seeds/ plant and seed yield/Fad.
in both seasons. Skip-irrigation at flowering stage gave the highest oil seed
percentage in both seasons.

Also, flax genotypes under study differed significantly in their seed yield and its
related characters in both seasons. In this respect Strain16 recorded the highest
length of top capsule zone, number of capsules per plant, seed yield per plant in first
season while Giza 8 recorded highest value in second season. Strain 16 recorded the
highest value in seed oil content in both seasons.

The interaction between irrigation treatment and flax genotypes was
significantly for length of top capsule zone, number of capsules /plant, number of
seeds/plant and seed oil content in both seasons.

On light of the obtained results, skip one irrigation during the seed filling stage
gave better results under lower amounts of water during the growth of flax.

INTRODUCTION

Water stress in plant is one of major factors limiting crop production.
The effect of water stress on growth and yield of flax plants depend on the
duration and timing of water stress. Larsen (1962), indicated that lack of
moisture during stem elongation reduced straw yield, while after flowering
stage it reduced seed yield. Talha and Osman (1978) noticed that the effect
of water stress on oil content of oilseed flax was greatest at the later stages
of plant growth (flowering and ripening) than at early stages. El-Farouk et al.
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(1982) reported that the highest yields of seeds and straw yields per Fad.
resulted from five irrigation. They also added that water stress during
vegetative stage restricted growth and decreased seed and straw yield.
Yenpreddiwar, et al. (2007a), Reported that 2 (irrigation at flowering and
capsule filling stages) recorded the highest vyield, but 1 (irrigation at
flowering stage) recorded the highest water use efficiency. Yenpreddiwar
et al. (2007b), reported that two irrigations applied at flowering and
capsule filling stages significantly increased the yield attributes and yield
of linseed.

The aim of this study were to investigate the effect of irrigation regimes
in different growth stages and six flax genotypes and their impact on growth,
yield and yield components.

MATERIALS AND METHODS

Two field experiments were carried out at the Experimental Farm
Governorate of Sakha Agricultural Research Station, Kafr-elSheikh, Egypt
during the two successive seasons 2006/2007 and 2007/2008. Each
experiment included twenty four treatments, which were the combinations of
four irrigation treatment, i.e., (skip-irrigation at : stem elongation (41 days
after sowing (DAS)), apical branching (64 DAS), flowering (83 DAS) and
seed filling (114 DAS)). As main plots and six flax genotypes, i.e., ( llona,
Sakha 3, Sakha 1, Sakha 2, strain 16 and Giza 8).

Table (1): The following Table shows the pedigree of different flax

genotypes.
Flax genotypes Pedigree
llona A fiber type Imported from Holland.
Sakha 3 A fiber type , selected from the cross(Belinka 2E X 1.2096).
Giza 8 A double type, selected from the cross (Giza 6X Santa Catalina).
Strain 16 /An oil type , selected from the cross (Giza 8 X S. 2419).
Sakha 1 A double type, selected from the cross (Bombay X I. 1485).
Sakha 2 A double type, selected from the cross (1.2348 X Hera ).

A split plot design with four replication was used in both seasons. Each
sub-plot size was 6m? (2x3m). To avoid the effect of lateral movement of
irrigation water, the main plots were isolated by levees 75cm wide. Seed of
different flax genotypes were sown on 1stand 6" November in the first and
the second seasons, respectively. The experimental area was fertilized with
15.5 P2Os/fad. as super phosphate (15.5 P20s) through soil preparation as
well as with 45 kg N/fad. Other cultural practices were done as usual in flax
fields. The maize crop is the previous crop.

At harvest, ten guarded plants were randomly selected from each sub
plot to recording yield components. Straw and vyields of flax/fad. Data
collected included :

A. Straw yield and its related characters :
1- Technical stem length (cm) .
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2-Main Stem diameter (mm) .

3- Straw yield (g /plant).

4- Straw yield (tons/ Fad.).

B. Seed yield and its related characters :
1- Length of top capsule zone (cm) .

2- Number of capsules per plant .

3- Number of seed per plant .

4- Seed yield (g /plant).

5- Seed yield (kg /Fad.)

6- Seed QOil percentage .

Data of the two experiments were subjected to proper statistical
analysis of variance according to Sendecor and Cochran (1982). Duncans
multiple range test (Duncan, 1955) was used for comparison among
treatment means.

RESULTS AND DISCUSSION

A. Straw yield and its related characters :
1- Technical stem length :

Mean values of technical stem length as influenced by flax
genotypes as irrigation treatment and their interaction during 2006 / 2007
and 2007 / 2008 seasons are cited in Table (2 and 3).

Technical length was significantly  influenced by irrigation
treatments during first season of study But in second season it was
significantly influenced by flax genotypes. More-over water stress during
stem elongation stage reduced technical length. where skip-irrigation in
the seed filling stage gave the highest value in both season. these
results are in agreement with those of El-kady (1985), who Found that
technical length increased by increasing available soil moisture in the
root zone. These results indicate that drought after elongation stem stage
doesn’t caused a depression in technical length.

Also, flax genotypes exerted significant effect on technical stem length
in both season where Sakha 3 gave the highest value in first season.
More-over Sakha 1 gave the highest value in second season. these
results are in line with those obtained by many investigators EI- Farouk
et al. (1982), indicated that Giza 6 was superior to Giza 5 in growth
characters in terms of technical length. EI-Gazzar and Abou-Zaied
(2001), reported that Sakha 1 significantly surpassed Sakha 2 and Strain
3 in technical stem length.

Technical length had significant effect(on technical stem length) in
first season affected by interaction between irrigation treatment and flax
genotypes. Also, data in Table (4) showed that skip-irrigation during the stem
elongation with Sakha 3 gave the highest value in Technical length More-
over skip-irrigation at apical branching with strain 16 gave the lowest value .
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2- Stem diameter :

Results in table (2 and 3) showed that, irrigation treatment and
flax genotypes had no significant effect on stem diameter in both seasons.
where skip-irrigation in the seed filling stage gave the highest value in
both seasons. these results are in agreement with those reported by
El-kady (1985) who found that stem diameter was increased by
increasing available soil moisture in the root zone.

Also, results showed that, highly significant differance between flax
genotypes in first season. where Giza 8 gave the highest value in stem
diameter. More-over in second season data showed that there was no
significant effect between flax genotypes where Sakha 1 gave the highest
value. these results are in harmony with those reported by many
investigators EIl- Farouk et al. (1982), indicated that Giza 6 was superior to
Giza 5in growth characters in terms of stem diameter. El-Gazzar and
Abou-Zaied (2001), reported that Sakha 1 significantly surpassed Sakha 2
and Strain3 in stem diameter.

3- Straw yield per plant :

Means of straw yield per plant are presented in Table (2 and 3)
for each ofirrigation treatment at six flax genotypes.

Results show that high significantly was detected due to the
effect of irrigation treatment on straw yield per plant in both seasons.
straw vyield per plant was greater with skip-irrigation in the flowering
stage in first season. while its was greater with skip-irrigation in the
seed filling stage in second season. these results are in harmony with
those reported by Gabiana et al. (2005) which they noticed that straw
yield responded well to irrigation. The reduction in straw yields due to
drought after stem elongation stage could be not attributed to the reduction
in technical length and stem diameter.

Also , results show that high significant between flax genotypes.
where Giza 8 gave the great value in both seasons. these results are
in line with those obtained by Hella etal. (1987), which they found that
Giza 5 was higher in straw yield/plant than Giza 6. Kineber (1991), found
that straw yield/plant . of S.193/1 were higher than Giza 5.

Results Also, showed that, the interaction between irrigation
treatment and flax genotypes had a significant effect on straw yield/plant in
the first season. Also, data in Table (5) showed that the highest value in straw
yield per plant recorded under skip-irrigation during flowering stage with Giza
8 cultivars in first season. More-over skip-irrigation at apical branching with
llona flax genotypes gave the lowest value.

4- Straw yield per Fadden :

The effect of irrigation treatment and flax genotypes on straw yield
per Fad. during 2006 / 2007 and 2007 / 2008 season are presented in
Table (2 and 3). Irrigation at different levels of available soil moisture
depletion had no significant effect on straw yield per Fad. in both seasons.
where skip-irrigation in the seed filing stage gave the highest value
(38.758 and 3.205 tons/fad.) in both season. Res. these results are in line
with those reported by Gabiana et al. (2005), noticed that straw yield
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responded well to irrigation. The reduction in straw yields due to drought after
stem elongation stage could be not attributed to the reduction in technical
length and stem diameter.

Results in Tables (2and3) show that Sakha 2 gave the highest
value (3.794 and 3.507 tons/fad.) in both seasons. Res. these results are
in harmony with those reported by Hella et al. (1987), found that Giza 5
was higher in straw vyield/plant than Giza 6 and Kineber (1991), who
found that straw yield/plant . of S.193/1 were higher than in Giza 5.

Table (4): Effect of interaction between irrigation treatment and cultivars
on Technical stem length (cm) in 2006 / 2007 season.

Flax genotypes Irrigation treatment
1) (2) 3) 4)
llona 89.95 m-o 91.53 Im 93.03 Kkl 99.40 e-h
Sakha 3 103.6 a 97.05 h4 97.82 hi 1013 ¢
Giza 8 98.80 f-i 93.45 Kl 99.20 e-i 1005 d
Strain 16 91.20 I-n 85.82 ¢ 87.15 pqg 102.6 b
Sakha 1 96.75 ij 93.45 Kl 1014 c-e | 1014 c-e
Sakha 2 98.60 g-i 88.00 o-q 95.35 Jjk 88.93 n-p

Means followed by the same letter are not significantly different

according to Duncan's multiple range test (1955).

at 5% level

Table (5): Effect of interaction between irrigation treatments and flax

genotypes on straw yield/plant (g) in 2006 / 2007 season.
Flax genotypes Irrigation treatment
(1) (2) (3) (4)
llona 0.757 I-n 0.588 n 0.686 mn 1.074 i-k
Sakha 3 1.150 h-j 0.819 Im 0.9085 Kl 0.922 Kkl
Giza 8 1.147 h- 1.048 |k 2011 a 1.686 b
Strain 16 1.057 Jk 1.391 d-g 1.404 c-f 1.401 c-f
Sakha 1 1.582 bc 1.098 i-k 1.366 d-h 1.367 d-g
Sakha 2 1.258 e-i 1.241 e 1472 cd 1.217 f4
Means followed by the same letter are not significantly different at 5% level

according to Duncan's multiple range test (1955).
B. Seed yield and its related characters :
1- Length of top capsule zone :

Mean length of top capsule zone in (cm) as affected by irrigation
treatments and flax genotypes are presented in Table (6 and 7)

Results show that, irrigation treatment significantly affected length of
top capsule zone in the second season. Skip-irrigation in the seed filling
stage gave the highest top capsule zone, while skipping of irrigation in
stem elongation recorded the lowest tone. These results are in similar to
those obtained by El- kady (1985),which found that capsule zone length was
increased by increasing available soil moisture in the root zone.
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Also, results show that high significantly between flax genotypes
affected by irrigation treatment where Strain 16 gave the high value in
first season. while Giza 8 gave the highest value in second season. In
this respect, El- kady (1985), noticed that flax variety Giza 6 surpassed
Giza 5 for top capsules zone length. El-Gazzar and Abou-Zaied (2001),
reported that Sakha 2 significantly surpassed Sakha 1 and Strain 3 in top
capsule zone length.

The interaction between irrigation treatments and flax genotype had
a significant effect on length of top capsule zone in both seasons. Also, data
in Tables (8 and 9) showed that the highest value in length of top capsule
zone recorded under skip-irrigation during the stem elongation with Strain 16
in first season. While its recorded under skip-irrigation during the seed filling
stage with Sakha 1 in second season. More-over the lowest value recorded
by skip-irrigation at apical branching with Sakha3 in both seasons.

Table (8): Effect of interaction between irrigation treatment and flax
genotypes on Length of top capsule zone (cm) in 2006/2007

season.
. Irrigation treatment
Cultivar @) @) @) @
llona 6.27 i-l 5.70 k-m 6.55 h-k 6.80 h-k
Sakha 3 495 mn 4.62 n 6.52 h-k 6.07 j-
Giza 8 6.75 h-k 5.32 I-n 8.85 de 1025 a
Strain 16 10.82 a 8.80 de 6.95 h- 10.60 a
Sakha 1 8.30 e-g 8.50 ef 9.17 cd 987 b
Sakha 2 7.05 h-j 6.97 h-j 9.40 c-e 6.57 h-k

Means followed by the same letter are not significantly different
according to Duncan's multiple range test (1955).

at 5% level

Table (9): Effect of interaction between irrigation treatment and flax
genotypes on Length of top capsule zone (cm) in 2007/2008

season.
. Irrigation treatment
Cultivar @) @) @) @
llona 8.325 I-o 7.775 o 12.05 cd 12.65 ¢
Sakha 3 7875 o 7.900 o 10.15 f+j 9.425 h-n
Giza 8 9.775 f-k 10.23 e-j 10.38 e-i 15.60 b
Strain 16 9.825 f-k 10.82 d-g 8.500 k-0 8.925 j-0
Sakha 1 10.65 e-h 9.375 h-n 8.850 j-0 1755 a
Sakha 2 8.150 no 11.05 d-f 9.550 g-m 9.075i-0

Means followed by the same letter are not significantly different at 5% level according
to Duncan's multiple range test (1955).

2- Number of capsules per plant :
Mean of capsules number

treatment and flax genotypes

presented in Table (6 and 7).
that a highly significant effect between irrigation
treatments on number of capsules/plant in first season. Skip-irrigation in the

Data showed

per plant as
for the
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seed filling stage gave the highest value in number of capsules per
plant (4.467 and 4.742) in both seasons. The decrease in number of
capsules per plant with decreasing soil moisture might be due to the
abortion of some flowers as a result of the relation ship between
moisture stress and different physiological processes occurring in plant.
these results are in agreement  with those reported by many
investigators. Jain et al. (1997), found that seeds were higher with
irrigation than with the rainfed control.

Also, results indicate highly significant differences between flax
genotypes in this trait. Strain 16 gave the highest value in first season.
while Giza 8 gave the highest value in one season. these results are in
harmony with those reported by many investigators EI-Sweify (1993),
reported that S. 2419/1 was superior in main number of capsules per
plant. EI-Shimy and Moawed (2000), found that flax variety Giza 8 was
superior over Viking in number of capsules/plant.

Data also presented in Table (6 and 7) show that were significant
effects on length of top capsule zone and number of capsules/plant due to
the interaction between irrigation treatments and flax genotypes in the two
seasons.. Also, data in Table (10and11l) showed that the high value in
number of capsules per plant was recorded by skip-irrigation during the seed
filing with Strain 16 in first season. While its recorded by skip-irrigation
during the seed filling with Giza 8 in second season. More-over the lowest
value recorded by skip-irrigation at apical branching with llona flax genotypes
in first season, while its recorded by skip-irrigation at flowering stage with
llona flax genotypes in second season.

3- Number of seeds per plant :

Number of seeds per plant as affected by irrigation treatments
and flax genotypes in both seasons are presented in Tables (6 and 7).

High significant differences among irrigation treatment on number of
seed per plant were noticed in both seasons. where skip-irrigation in the
seed filling stage gave the highest value (28.11 and 28.90) in both
seasons. these results are in harmony with those reported by Ram et al.
(2005), reported that the second irrigation with 66 mm CPE promoted
number of seeds per capsule. This results showed that irrigation after
elongation stem increasing seed yield. these results agreed with those
reported by Larsen (1962) and El-Kady (1985).

Also, results showed that highly significant difference among flax
genotypes in number of seed per plant were noticed in both seasons.
where Giza 8 gave the highest value in number of seed per plant in
both seasons. This trend may be due to the characteristics of each
cultivars. These results are in agreement with Salama (1983), who
reported that Giza 6 outyields Giza 5 in number of seeds/plant. Abd EI-
Fatah (1994), who noticed that Giza 8 was superior in number of
seeds/plant.

Data in Tables (6 and 7) indicated that there were highly significant
effect for the interaction between irrigation treatment and Flax genotypes
on number of seeds/plantin both seasons.
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Table (10): Effect of interaction between irrigation treatment

. et al.

and flax

genotypes Number of capsules / plant in 2006 / 2007 season.

Flax Irrigation treatment

genotypes (1) (2 (3) (4)

llona 2.72 Kk 1.19 | 1.85 | 312 ik
Sakha 3 3.25 g-k 1.80 | 270 k 3.15 ik
Giza 8 3.40 g-k 3.77 e 715 a 5.35 bc
Strain 16 3.25 g-k 4.82 cd 292 |k 7.25 a
Sakha 1 4.05 d-i 3.45 g-k 4.12 d-h 4,05 d-i
Sakha 2 3.60 f-k 462 c-e 417 d-g 3.60 f-k
Means followed by the same letter are not significantly different at 5% level

according to Duncan's multiple range test (1955).

Table (11) : Effect of interaction between irrigation treatment and flax
genotypes on Number of capsules/plant in 2007/ 2008

season.
Cultivar Irrigation treatment
a) 2 ®3) “4)

llona 2.475 jk 2.675 i-k 2.300 Kk 4625 c-e
Sakha 3 3.075 h-k 3.900 e-h 3.325 g-j 2.550 i-k
Giza 8 7.425 h-k 6.800 b 3.650 f-h 8.600 a
Strain 16 5.233 cd 4.432 d-f 3.725 f-h 4.100 e-g
Sakha 1 5.075 cd 4.100 e-g 3.050 h-k 4.725 c-e
Sakha 2 3.150 h-k 5.225 cd 4.175 e-g 3.850 e-h
Means followed by the same letter are not significantly different at 5% level

according to Duncan's multiple range test (1955).

Also, data in Table (12 and 13) showed that the highest value was
recorded by skip-irrigation during flowering with Giza 8 in first season. While
its recorded under skip-irrigation during the seed filling stage with Giza 8 in
second season. More-over the lowest value recorded under skip-irrigation at
flowering stage with llona flax genotypes in first season, while its recorded
under skip-irrigation at stem elongation stage with llona flax genotypes in
second season.

Table (12): Effect of interaction between irrigation treatment and  flax
genotypes on Number of seeds/plant in 2006/2007 season.

Cultivar Irrigation treatment
(€] (2 3 (4)
llona 17.30 h 11.65 | 10.63 | 11.00 |
Sakha 3 18.30 gh 15.27 h 19.10 f-h | 21.77 e-g
Giza 8 18.67 f-h 17.30 h 46.50 a 4230 b
Strain 16 17.65 h 22.23 ef 17.67 h 43.35 ab
Sakha 1 2285 e 18.07 gh 2417 e 28.60 d
Sakha 2 23.63 e 16.60 h 23.57 e 21.67 e-g

Means followed by the same letter are not significantly different
to Duncan's multiple range test (1955).
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Table (13): Effect of interaction between irrigation treatment and flax
genotypes on Number of seeds/plant in 2007/2008 season.

. Irrigation treatment
Cultivar @) ) ©) @
llona 12.52 op 19.55 h-m 14.15 m-p 30.60 de
Sakha 3 20.30 h-k 19.95 h-l 19.92 h-l 17.73 J-0
Giza 8 43.80 b 36.90 c 20.83 h-k 54.65 a
Strain 16 28.57 d-f 1195 p 20.52 h-k 23.52 f-i
Sakha 1 24.05 f-i 13.35 n-p 14.45 I-p 25.00 f-h
Sakha 2 20.02 h-l 36.22 ¢ 23.90 f-i 21.90 g-j

Means followed by the same letter are not significantly different at 5% level according
to Duncan's multiple range test (1955).

4- Seed yield per plant :

The effects of irrigation treatments and flax genotypes on seed
yield per plant during the two seasons 2006 / 2007 and 2007 / 2008 of
study are presented in Tables (6 and 7).

Results showed that, there no significant difference between irrigation
treatment in both seasons where skip-irrigation in the flowering stage
gave the highest value in first season. while skip-irrigation in the seed
filling stage gave the high value in second season. These results are
in harmony with those reported by Singh et al. (2000) reported that
Seed vyield increased with increasing irrigation. this results showed that
irrigation after stem elongation increasing seed yield.

Also, results showed that, there were highly significantly effect
between flax genotypes in seed yield per plant in both seasons. where
Strain 16 gave the highest value in first season while Giza 8 gave the
highest value in second season. These results are in line with those
noticed by many investigators EI-Shimy and Moawed (2000), found that
flax variety Giza 8 was superior over Viking in number of seed
yield/plant. Abou-zaied (2001), reveled that Giza 8 ranked the first in
number of seed yield/plant.

5- Seed yield per fad. :

Data presented in Tables (6 and 7) show the means of seed
yield per fad., as affected by irrigation treatments and Flax genotypes
in both seasons of study.

Data showed that, irrigation treatment had no significant effect on
seed yield/fad. in both seasons of study. Skip-irrigation at the growth stage
of seed filling stage gave the highest value in both seasons. seed yield
per fad. which obtained in second season was higher than that
obtained in first one. it may be attributed to the climatic condition.
These results are in line with that obtained by Singh et al. (2000),
reported that which they Seed yield increased with increasing irrigation.

Also , results showed that highly significant different existed
among flax genotypes. Where Giza 8 gave the highest value in both
seasons than other cultivars. these results are in line with those
obtained by many investigators Momtaz et al. ( 1980), reported that flax
cv. Giza 5 surpassed the check cv. Giza 4 in seed yields/fad. by 18.18%
and 10.09 % respectively , while Giza 6 cultivar exceeded the check cv.
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Giza 4 in seed yield/fad. by 11.39% and 15.22% respectively. El- kalla
and El- kassaby (1982), reported that Giza 6 produced the highest seed
yield/fad.

6- Oil percentage :

Means of oil percentage as affected by irrigation treatment and
flax genotypes during the two seasons of study are presented in
Tables (6 and 7).

Results showed that, high significantly effect between irrigation
treatments on seed oil content in both seasons. Skip-irrigation at the
flowering stage gave the highest value in both seasons while deprived
of irrigation in the seed filing stage gave the lowest value in both
seasons. these results are in harmony with those reported by many
investigators. Omidbaigi et al. (2001), showed that increasing the water
supply to 60 mm increased seed yield . but had no significant effect on
seed oil content. The increase in oil yield may be attributed to increase seed
yield.

Also, data showed that highly significant differences in oil
percentage among flax genotypes in both seasons. Strain 16 gave the
highest value in both seasons. these results are attributed to the
characteristics of each flax genotypes where Strain 16 flax genotypes is
the purpose of oil painting. these results are in harmony with those
reported by many investigators. Green and Marshal (1981), obtained a
significant variation in seed weight and oil content between and within
cultivars in a diverse collection of 214 L. usitatissimum accessions. In
general, high oil content consistently was associated with large seeds.
El-Shimy et al. (1997), evaluated 14 flax genotypes and found, Giza 8
ranked first and exceeded the other genotypes in seed yield and its
related traits S. 2465/1 had the highest oil content.

The Effect of the interaction between irrigation treatments and Flax
genotypes was highly significant in both seasons. Also, data in Table (14)
showed that the high value in oil percentage was recorded by skip-irrigation
during the stem elongation with Giza 8 in both seasons. More-over the lowest
value recorded by skip-irrigation stem elongation with llona flax genotypes in
both seasons.

Table (14): Effect of interaction between irrigation treatment and
flax genotypes on seed oil content in 2006 / 2007 season.

Flax genotypes Irrigation treatment
@) 2) 3 4)
llona 39.74 | 54.06 cd | 54.50 bc | 40.92 Kkl
Sakha 3 42.10 jk 53.97 cd 5419 c 51.34 ef
Giza 8 59.10 a 39.59 | 51.26 ef 44.44 i
Strain 16 50.22 fg 56.25 b 52.21 de 44.20 i
Sakha 1 43.15 46.85 h 43.10 jj 45.00 i
Sakha 2 4450 | 44.38 | 44.00 jj 43.50 jj

Means followed by the same letter are not significantly different at 5% level according
to Duncan's multiple range test (1955).
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Table (2): Means of straw yield and its related characters of different flax genotypes as affected
by irrigation treatment during 2006- 2007 season.

Irrigation treatment (A ) Flax genotype (B) Interaction
(AxB)
Variable Sig. Sig. ' i
g 1) @) ©) (4) 9. llona Saléha Saliha Saléha G|82a St{gln
Technical stem ** 196.47b|91.55d|95.66c(99.01a| ** | 95.28b | 100.4a | 99.79a | 94.08b |96.24b|94.33b **
length(cm)
Stem diameter (mm) NS 173 1164 | 17 1.86 | ** 1.65c | 1.56c | 1.85ab | 1.73bc | 1.95a | 1.94a NS
Straw yield (g /plant) ** 11.15bc| 1.03c | 1.30a |1.27ab| ** 0.86c | 1.02c | 1.36ab | 1.25b | 1.46a |1.42ab **
Straw yield (t/ fad ) NS [3.623|3.220]3.561[3.758| NS | 3.311 | 3.528 | 3.564 | 3.794 | 3.584 | 3.400 NS

**and NS indicate, P < 0.01 and not significant, respectively. Means of each factor followed by a common letter are not significantly
different at 5 % level according to DMRT.

(1) Skipping of irrigation in stem elongation., (2) Skipping of irrigation in apical branching.,
(3) Skipping of irrigation in flowering stage., and (4) Skipping of irrigation in seed filling.

Table (3): Means of straw yield and its related characters of different flax genotypes as affected by
irrigation treatment during 2007-2008 season.

. Irrigation treatment (A) Flax genotypes (B) Int&r\i%t)lon
Variable Sig.| @M | @ | @ | (@ |Sio. [Tona [Sakha3| Sakha | Sakha | Giza | Strain
1 2 8 16
Technical stem NS | 78.97 | 79.50 | 78.91 | 79.14 | ** | 72.90c | 78.41b | 79.78a | 78.60b {74.93b| 79.21a NS
length(cm)
Stem diameter (mm) | NS | 1.8 | 1.76 | 1.71 | 1.90 | NS 1.72 1.74 1.86 1.82 1.84 | 1.74 NS
Straw yield (g /plant) | ** [0.97ab|0.97ab| 0.86b | 1.11a| ** 0.83c | 0.81c | 1.02ab | 1.05ab | 1.09a | 0.89bc NS
Straw yield (t/ fad ) NS |2.898|3.089 | 3.170 | 3.205| ** | 3.037b | 2.895b | 2.973b | 3.507a |3.482a| 2.972b NS

**and NS indicate, P < 0.01 and not significant, respectively. Means of each factor followed by a common letter are not significantly
different at 5 % level according to DMRT.

(1) Skipping of irrigation in stem elongation., (2) Skipping of irrigation in apical branching.,
(3) Skipping of irrigation in flowering stage., and (4) Skipping of irrigation in seed filling.
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Table (6) : Means of seed yield and its related characters of different flax genotypes as affected by
irrigation treatment during 2006 - 2007 season.

sio. Irrigation treatment (A) Flax genotypes (B) reraction
\Variable W | @ | 3 | @ | Sig. [ llona [Sakha|] Sakha |Sakha| Giza | Strain | (AXB)
3 1 2 8 16
Length of top capsule zone(cm) NS | 7.32 | 6.65 | 7.90 | 8.36 ** 6.48de | 5.94e | 8.62b |7.36cd |8.18bc| 9.73a **
Number of capsules /plant > 3.37c | 3.27c | 3.82bc | 4.46ab| ** 2.44c | 292c | 4.03b | 3.84b | 5.14a | 5.21a **
Number of seeds/plant ** |19.37c|16.85d | 23.60b | 28.11a| ** 13.52e [22.41cd| 24.94bc |?20.91d |29.59a | 27.14ab **
Seed yield (g /plant) NS | 0.15 | 0.15 | 0.20 | 0.18 - 0.05e | 0.11d | 0.20bc | 0.19c |0.24ab| 0.26a NS
Seed yield (kg / fad) NS |367.86 | 346.79 | 362.25 | 416.50 ** 129.97d |334.60c| 400.29bc [(474.10a|483.00a(444.50bc NS
Seed oil content ** 46.46bc| 49.18a | 49.87a | 44.89c - 48.61b | 48.39b| 44.43c |43.87c|48.73b| 51.61la **

**and NS indicate P < 0.01 and not significant, respectively. Means of each factor followed by a common letter are not significantly different
at 5 % level according to DMRT.
(1) Skipping of irrigation in stem elongation., (2) Skipping of irrigation in apical branching.
(3) Skipping of irrigation in flowering stage., and (4) Skipping of irrigation in seed filling.

Table (7) : Means of seed yield and its related characters of different flax genotypes as affected by
irrigation treatment during 2007-2008 season.

Irrigation treatment (A) Flax genotypes (B) Interaction
(AxB)
Variable Sig. (1) (@) (3) (4) Sig. | llona | Sakha |Sakha| Sakha | Giza | Strain
3 1 2 8 16
Length of top capsule zone(cm) o 9.10b | 9.52b | 9.91b | 12.20a * 9.77b | 879 |11.42a| 9.22b |[11.50a| 9.55b **
Number of capsules /plant NS 440 | 452 | 3.37 4.74 ** 2.92c | 3.20c |4.470b| 3.96b | 6.34a | 4.33b >
Number of seeds/plant * 24.87ab|22.98bc| 18.96c | 28.90a ** 19.90b | 19.31b [20.84b| 23.61b |37.76a | 20.01b **
Seed yield (g /plant) NS 018 | 017 | 0.14 0.20 * 013b | 0.16b | 0.18b | 0.18b | 0.25a | 0.13b NS
Seed yield (kg /fad.) NS 480.70 | 473.43 | 427.29 | 546.98 ** 1146.48c| 470.03b |443.00b| 639.08a [690.80a|451.81b NS
Seed oil content ** 46.56bc| 49.28a | 49.97a | 44.99c **|48.71b| 48.49b |44.53c| 43.97c |48.83b| 51.71a **

***and NS indicate P < 0.50, P <0.01 and not significant, respectively. Means of each factor followed by a common letter are not significantly
different at 5 % level according to DMRT.
(1) Skipping of irrigation in stem elongation., (2) Skipping of irrigation in apical branching.,
flowering stage., and (4) Skipping of irrigation in seed filling. Skipping of irrigation in (3)
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