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Abstract

A field experiment was conducted at the Al-Hamidhiya Research Station, College of
Agriculture, University of Anbar, during the winter season of 2021-2022 to study the
effect of seeding rates on several flax genotypes. The experiment was carried out using
a split-plot arrangement according to the Randomized Complete Block Design
(R.C.B.D) with three replications. The main plots included four seeding rates: 15, 25,
35, and 45 kg ha, while the sub-plots included four genotypes of flax: Sakha 1, Sakha
5, Syrian, and Local. The results showed that the Sakha 1 genotype was significantly
superior in the number of main branches, crop growth rate, individual plant yield, and
oil yield with 1.60 plant branches™, 3.20 g m-2 day™, 0.827 g, and 0.599 tons ha,
respectively. The Sakha 5 genotype was superior in earliness at the beginning of
flowering and the percentage of oil in the seeds with 93.75 days and 34.57%,
respectively. The Syrian genotype showed superiority in terms of stem diameter with
2.59 mm. Flax plants planted with a seed quantity of 45 kg ha* outperformed in early
flowering, yield growth rate, oil percentage, and oil yield, reaching 91.92 days, 3.85 g
m2 day?, 33.20%, and 0.624 tons ha, respectively. Meanwhile, plants planted with a
seed quantity of 15 kg ha™* outperformed in the highest average stem diameter, number
of main branches, and individual plant yield with 2.92 mm, 1.53 plant branches™, and
0.822 g, respectively.

Keywords: Flax, Seeding rates, Genotypes, Oil yield.
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Table 1: Effect of Genotypes, Seed Rates, and their Interaction on the Number of Days from Sowing to
Flowering (Days) for Flax during growing Season 2021-2022.

Table 1 shows the distinction between the Genotypes of the flax plants, where the 5G exhibited an early
flowering by 93.75 days compared to the 1G, which flowered later, taking the longest period to reach
the flowering stage, amounting to 102.67 days. The Syrian and local Genotypes can be compared
between these two categories in the flowering period, which lasted 96.75 and 96.00 days, respectively.
Additionally, the same table indicates that flax plants sown with a high seed rate of 45 kg ha* flowered
earlier, taking 91.92 days to reach the flowering stage, while plants sown with a low seed rate of 15 kg
ha! took a longer time to reach the flowering stage (the latest to reach this stage), amounting to 104.42
days.

Moreover, the same table shows that flax plants of the 5G Genotypes sown with a seed rate of 45 kg ha-
L were the earliest to reach the onset of flowering, taking 89.33 days. This did not differ significantly
from the local and Syrian Genotypes, both sown with the same seed rate of 45 kg ha?, as each took 90.33
and 90.67 days, respectively, to reach flowering. On the other hand, flax plants of the 1G sown with a
low seed rate of 15 kg ha were the latest to reach this stage, taking 109.00 days. This difference in
flowering time for the genotype may be attributed to their adaptation to different seed rates, as some
genotype may have adapted to high seed rates, aiding in earlier flowering.
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Table 2: Effect of Genotype, Seed Rates, and their Interaction on Stem Diameter (mm) for Flax during
growing Season 2021-2022.
Table 2 indicates that the Syrian Genotype of flax plants achieved the highest average stem diameter,
reaching 2.59 mm, and did not differ significantly from the 5G Genotype, which had an average diameter
of 2.47 mm. In turn, the 5G Genotype did not significantly differ from the 1G, which had an average
diameter of 2.44 mm. However, all genotype outperformed significantly the local genetic composition,
which yielded the lowest average diameter of 2.25 mm.
flax plants sown with a seed rate of 15 kg ha* achieved the highest average stem diameter of 2.92 mm
and did not differ significantly from plants sown with a seed rate of 25 kg ha!, which had an average
diameter of 2.71 mm. However, they significantly outperformed plants sown with seed rates of 35 kg
ha-1 and 45 kg ha', which yielded the lowest average diameter of 2.14 mm and 1.97 mm, respectively.
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Table 3: Effect of Genotype, Seed Rates, and their Interaction on the Number of Primary Branches
(branches per plant) for Flax during growing Season 2021-2022.

the significant superiority of the Genotype G1, with the highest average of 1.59 branches per plant,
representing an increase of 7.38%, 25%, and 34.45% compared to the Syrian, local, and 5G, respectively.
In contrast, the 5G yielded the lowest average of 1.19 branches per plant, and all Genotype significantly
outperformed the 5G. Moreover, the table shows that increasing the seed rate resulted in a decrease in
the average number of primary branches per plant. Plants sown with a low seed rate of 15 kg ha™*
achieved the highest average of 1.54 branches per plant, which did not differ significantly from plants
sown with a seed rate of 25 kg ha, averaging 1.49 branches per plant. In contrast, plants sown with a
seed rate of 45 kg ha* yielded the lowest average of 1.19 branches per plant, significantly differing from
those sown with a seed rate of 35 kg ha, which averaged 1.34 branches per plant. The interaction
between the two study factors indicates that the Genotype 1G achieved the highest average of 1.80
branches per plant when sown with a low seed rate of 15 kg ha, not significantly different from the
same variety sown with a seed rate of 25 kg ha’', averaging 1.78 branches per plant. Similarly, the Syrian,
local, and 5G genetic compositions exhibited the same trend, achieving higher values when sown with
a seed rate of 15 kg ha and decreasing with increasing seed rates of 25, 35, and 45 kg ha?, respectively.
However, the 5G genetic composition yielded the lowest interaction value when sown with a seed rate
of 45 kg ha'*, averaging 1.01 branches per plant.
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2.34 2.36 2.40 2.05 2.57 15 .
2.89 2.93 3.03 2.66 2.95 25 t E
3.39 3.50 3.39 3.22 3.45 35 iR ‘;E:
3.85 3.87 3.91 3.80 3.83 45
3.17 3.18 2.93 3.20 oy gialf
Jala) BN cilial) L.S.D0.05
0.095 0.061 0.047

Table 4: Effect of Genotype, Seed Rates, and their Interaction on Crop Growth Rate (g m2 day™) for
Flax during growing Season 2021-2022.

Table 4 highlights the superiority of genotype 1G with the highest average crop growth rate of 3.20 g
m-2 day?, while genetic composition 5G yielded the lowest average of 2.93 g m-2 day*. The reason for
the superiority of genetic composition 1G in the number of primary branches per plant. Moreover, the
table indicates that increasing the seed rate led to an increase in the crop growth rate. Flax plants sown
with a seed rate of 45 kg ha* outperformed those sown with a seed rate of 15 kg ha?, yielding the highest
growth rate of 3.85 g m"-2 day! compared to the lowest growth rate of 2.34 g m-2 day* for plants sown
with a seed rate of 15 kg ha''. the significant superiority of the interaction between Syrian genotype
plants sown with a seed rate of 45 kg ha’l, yielding the highest crop growth rate of 3.91 g m-2 day,
while 5G genetic composition plants sown with a seed rate of 15 kg ha'* had the lowest crop growth rate
of 2.05 g m-2 day™.
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0.821 0.803 0.946 0.546 0.990 15 N
0.685 0.640 0.790 0.473 0.840 25 Y E
0.624 0.580 0.703 0.416 0.796 35 b ‘E-
0.545 0.506 0.600 0.390 0.683 45
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0.0187 0.0127 0.0089

Table 5: Effect of Genotype, Seed Rates, and their Interaction on Individual Plant Yield (g) for Flax
during growing Season 2021-2022.

The results in Table 5 indicate the superiority of Genotype 1G, with the highest average trait value of
0.827 g per plant, showing a significant difference from the other Genotype. Meanwhile, Genotype 5G
yielded the lowest average trait value of 0.456 g per plant. The reason for this increase can be attributed
to the response of genetic composition 1G in expressing its genetic potential. the same table show an
increase in individual plant yield with a decrease in seed rate. Plants sown with a seed rate of 15 kg ha*
recorded the highest average trait value of 0.821 g, showing a 50% increase compared to plants sown
with a seed rate of 45 kg ha*, which yielded the lowest average trait value of 0.545 g.

Regarding the interaction between Genotype and seed rates, its effect was significant on individual plant
yield. 1G and Syrian genetic composition yielded the highest interaction value when sown with a seed
rate of 15 kg ha', with values of 0.990 and 0.946 g, respectively. Meanwhile, genetic composition 5G
yielded the lowest interaction value when sown with a seed rate of 45 kg ha*, with a value of 0.456 g.
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1.370 0.590 0.754

Table 6: Effect of Genotype, Seed Rates, and their Interaction on 0il% for Flax during growing Season
2021-2022.

The results in Table 6 indicate variations between Genotype, seed rates, and their interaction in the trait
of oil percentage. 5G stood out with the highest oil percentage at 34.57%, compared to the local variety,
which had the lowest oil percentage at 29.81%. This difference in seed oil percentage is likely related to
the genetic material of the Genotype. The superiority of 5G in oil percentage may be attributed to its
genetic variability and ability to synthesize fatty acids, which are essential for oil production.
Moreover, the results from the same table show that flax plants sown with a seed rate of 45 kg ha™
exhibited the highest average oil percentage at 33.20%, compared to those sown with a seed rate of 15
kg ha*, which had the lowest average oil percentage at 30.46%.

Genotype 5G, sown with a seed rate of 45 kg ha?, exhibited the highest average oil percentage at 36.35%,
while the oil percentage decreased in the local variety sown with a seed rate of 15 kg ha, reaching
28.22%.
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0.414 0.375 0.397 0.362 0.522 15 .
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Table 7: Effect of Genotype, Seed Rates, and their Interaction on oil yield for Flax during growing Season
2021-2022.

Plants of genetic structure Sakha 1 exhibited the highest average oil yield at 0.599 tons per hectare compared
to local variety plants, which yielded the lowest average for the trait at 0.477 tons per hectare. The
superiority of genetic structure Sakha 1 in oil yield is attributed to its superior crop growth rate and
individual plant yield as shown in Tables 3 and 5. The same table also demonstrates that increasing the
sowing rate led to a significant increase in oil yield. Plants sown with a rate of 45 kg/ha achieved the highest
average oil yield at 0.624 tons per hectare compared to plants sown with a rate of 15 kg/ha, which yielded
the lowest average for the trait at 0.414 tons per hectare.

the interaction between plants of genetic structure Sakha 1 sown with a rate of 45 kg/ha, which yielded the
highest average oil yield of 0.681 tons per hectare, compared to local variety plants sown with a rate of 15
ka/ha, which yielded the lowest value for the interaction at 0.375 tons per hectare.
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