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ABSTRACT

A field trials was carried out during winter season of 2017-2018 and 2018-2019 at Field Crops
Department - College of Agricultural Engineering Sciences - University of Baghdad/ Jadriyah to
study the effect of organic fertilizers of plant source (compost) on yield and it's components of linseed
cultivars. Randomized complete block design (RCBD) arranged according to split plots used with
three replicates. The trials included four weed sources organic fertilizer {Malva rotundifolia L.,
Eichhronia crassipes (Mart) Solms, Glycyrrhiza glabara L. and Silybum marianum L.} and NPK
chemical fertilizer (90 Kg N ha™, 120 Kg P ha™ and 80 Kg K ha™) in addition to control treatment
(without fertilizer) within main plots and three linseed cultivars (Syrian, Egyptian and Iraqi local)
within sub plots. The results showed that the Syrian cv. produced the highest number of capsules
106.67 and 103.75 capsule plant™, number of seeds 8.03 and 8.33 seed capsule™, seed yield 1.03 and
1.12 mton ha™, biological yield 4.24 and 4.50 mton ha™® and harvest index 24.21 and 24.82%, while
the Egyptian cv. gave highest means of 1000 seeds weight 6.73 and 7.22 g for the two seasons,
respectively. The fertilizer treatments significantly affected on the all studied characters. The plant at
the NPK treatment produced the highest number of capsules 105.48 and 99.74 capsule plant™, number
of seeds 7.89 and 7.95 seed capsule™ without significant differences on the G. glabara L. treatment
which was superior in the seed yield 1.04 and 1.03 mton ha™, biological yield 4.18 and 4.32 mton ha*
and harvest index 24.57 and 23.65% without significant differences with NPK treatment for the two
seasons, respectively. The interaction between the two factors had significant effect on all characters
except 1000 seeds weight at first season.
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INTRODUCTION

Linseed Linum usitatissimum L. a dual
purpose industrial crop, grown at different
parts of the world to obtain fiber and oil.
Linseed seeds contain a high percentage of oil
ranging from 30-45% with high quality and
medicinal importance, due to its unsaturated
fatty acids such as oleic, linoleic and linolenic
(18). The cultivation of this crop in Iraqg
suffers from several problems, including
limited cultivars suitable for environmental
conditions, which led to the dependence of
agriculture on the experimental scale on the
local cultivar, this requires the study of other
cultivars with the local cultivar taking
advantage of the genetic variation of these
cultivars and  their interaction  with
environmental conditions to reach the best
environmentally adapted cultivars. The
cultivation of the appropriate cultivar is an
important factor in obtaining high productivity
of the economic yield, but the cultivar alone
isn’t enough to achieve this, but requires the
application of some field practices aimed at
stimulating its genetic and physiological
ability. The application of chemical fertilizers
is one of these processes that provide the
necessary nutrients during the growth and
development of plants (13, 16). However, the
rapid loss of these nutrients from some soils
and high cost as well as the environmental
pollution caused by unplanned applications led
to the idea of adopting alternatives to improve
soil fertility, reduce the cost of production and
reduce the level of environmental pollution by
moving towards an agricultural system such as
the application of organic fertilizers of plant
source (weeds), which is characterized by, low
economic cost, protecting of the environment
from pollution and improvement of the
physical and chemical properties of the soil as
well as representing the nutrients balance to
provide the basic nutrient requirements of the
plant during its various stages can be one of
the best management paractices (1, 2, 8, 9, 20).
The aims of this research are to study the
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effect of organic fertilizers of plant source
(compost) on vyield and it's components of
linseed cultivars.

MATERIALS AND METHODS

A field trials were carried out during winter
season of 2018 and 2019 at Field Crops
Department -  College  of Agricultural
Engineering Sciences -  University of
Baghdad / Jadriyah in a clay loam soil as
shows their physical and chemical properties
at Table 1, to study the effect of organic
fertilizers of plant source (compost) on yield
and it's components of linseed cultivars.
Randomized complete block design RCBD
arranged according to split plots used with
three replicates.

Table 1. Physical and chemical soil
properties in 2018 and 2019

Trait 2018 | 2019 Unit
Sand 381 | 396
Loam 241 | 260 gm Kg Soil™*
Clay 378 | 354
Ec 3.85 | 3.72 dsm?
pH 709 | 714 |
o.M 6.1 5.6 g Kg Soil*
Total CaCO; | 233.2 | 248.6 g Kg Soil™
Ca 18.24 | 18.86
K 1.18 | 1.04
Mg 11.48 | 10.62
Na 831 | 8.97 1
cl 2247 | 23.11 Meq L
HCO; 5.46 | 5.88
CO; Nill Nill
SO, 9.42 | 8.8
Available N 63 46
Available P | 16 11 mg Kg Soil™*
Available K | 117 104

The trail included four decomposed plant
organic fertilizers {M. rotundifolia L., E.
crassipes (Mart) Solms, G. glabara L. and S.
marianum L.} and NPK chemical fertilizer 90
Kg N ha, 120 Kg P ha® and 80 Kg K ha™
(14), in addition to control treatment (without
fertilizer) within main plots and three linseed
cultivars (Syrian, Egyptian and Iragi local)
within sub plots. Soil management especially
plowing were carried out as required, and then
the experiment land was divided into 54
experimental units, the area of each
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experimental unit was 4 m? which contained
10 lines, 20 cm apart. The seeds of the linseed
cultivars were sown at a seed rate of 40 kg ha™
(11) on the 12 and 13 Nov. for the two
seasons, respectively. Crop management were
carried out as needed, and the plants were
harvested after the appearance of maturity
signs. Organic fertilizers were prepared
according to the method reported by Ali and
Shaker (3), the chemical properties of these
organic fertilizer were shows at Table 2.
Studied traits

Number of main branches plant® from ten
plant randomly taken from the guarded lines
for each experimental unit at the harvest stage.
Number of sub branches plant™ for ten plant
randomly taken from the guarded lines for
each experimental unit at the harvest stage.
Number of capsules plant® was calculated.
Number of seeds capsule™ was calculated by
dividing the number of seeds capsules™ by the
number of capsules ten plants®. Weight of
1000 seeds (g) calculated after mixing the
seeds of the harvested plants from each
experimental unit and taking 1000 seeds from
them randomly and then weighed. A sample of
1 m? of each experimental unit was harvested
and the straw was isolated from the seeds,
weighed and converted from gm m™ to mton
ha® for seed yield. A sample of 1 m? of each
experimental unit was harvested, dried,
weighed and converted from g m™ to mton ha™

for biological yield. Harvest index was

calculated by the following equation (10):
Seed Yield

Biological yield %
The data were analyzed statistically by using
Gnestat program, and least significant
difference (LSD) test at 0.05 probability level
was used to compare the treatment means (17).
RESULTS AND DISCUSSION

Number of main branches plant™

The results at the Table 3 indicate that the
cultivars were significantly different in the
number of main branches. The Syrian cv. gave
the highest means 5.86 and 6.04 branch plant™
compared with Egyptian cv. which gave the
lowest means 4.35 and 4.90 branch plant™ for
the two seasons, respectively. These results
indicate that the Syrian cv. was more
responsive to environmental conditions and
invested towards stimulating the growth of
lateral buds and then an increasing the number
of main branches (5). Data at the Table 3
indicate that the number of main branches was
significantly affected by fertilizer treatments.
The G. glabara L. treatment gave the highest
means 5.59 and 5.97 branch plant™ without
significant differences with the NPK treatment
5.46 and 5.93 branch plant™, while the control
treatment gave the lowest means 4.55 and 4.95
branch plant® for the two seasons,
respectively.

Harvest index = 100

Table 2. Chemical properties of organic fertilizers of plant source (weeds) in 2017-2018 and

2018-2019
Fg:t?ﬁgé‘;s pH C/N N P K Mg Fe B Zn Cu
(%) (%) (%) (%) mg Kg Organic matter™”
2017-2018
M. rotundifolia | 4.15 23:1 162 038 115 0.15 44 21 4 2
E. crassipes 428 21:1 185 052 480 040 92 149 78 205
G. glabara 497 16:1 295 073 161 084 1124 326 171 11
S. marianum 4.81 18.1 230 060 0.79 0.53 630 312 57 26
2018-2019
M. rotundifolia | 4.06 22:1 169 043 108 0.19 49 15 3 2
E. crassipes 421 19:1 193 056 489 047 95 171 94 227
G. glabara 4.92 15:1 289 082 174 0.73 1167 304 157 9
S. marianum 478 17:1 248 0.68 0.88 0.59 754 283 68 22
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The reason of the superiority of G. glabara L.
treatment could be due to their role in an
increasing the amount of essential nutrients for
growth and development of the plant (Table
2), especially in a good fertile soil (Table 1)
which lead to promote the emergence of lateral
buds and stimulating their growth and then an
increasing the number of branches (15). The
interaction between two factors had significant
effect on the number of main branches. The
Syrian cv. with G. glabara L. treatment gave
the highest values 6.57 and 6.73 branch plant™
without significant differences on the same
cultivar with NPK treatment 6.25 and 6.49
branch plant®, while the Egyptiancv. with
control treatment gave the lowest values 3.83
and 4.14 branch plant® for the two seasons,
respectively (Table 3).
Table 3. Effect of different treatments on
the number of main branches plant™ for the
seasons 2018 and 2019

plant™ for the two seasons, respectively. The
superiority of the Syrian cv. could be due to
superior in the number of main branches per
plant (Table 3). These results are in agreement
with Al-Sudani (5). The NPK treatment was
significantly superior in the number of sub
branches 21.75 and 20.33 branch plant™
without significant differences with the G.
glabara L. treatment 21.51 and 20.90 branch
plant™, whereas the control treatment gave the
lowest means 16.77 and 15.90 branch plant™
for the two seasons, respectively (Table 4).
The superiority of the NPK or G. glabara L.
treatments could be due to superior in the
number of main branches plant™ (Table 3).
Table 4. Effect of different treatments on
the number of sub branches plant™ for the
seasons 2018 and 2019

2017-2018

Fertilizer _ Linseed cu_ltivar’s _ Mean
treatments Syrian  Egyptian Iraqi

Control 5.04 3.83 4.79 4.56
NPK 6.25 4.78 5.34 5.46
M. rotundifolia  5.63 4.01 4.45 4.70
E. crassipes 5.94 414 5.31 5.13
G. glabara 576 4.62 5.59 5.59
S. marianum 5.74 472 5.22 5.23
LSD 0.05 0.36 0.27
Mean 5.86 4.35 5.12

LSD 0.05 0.15

2018-2019

Control 5.48 414 5.23 4.95
NPK 6.49 5.36 5.94 5.93
M. rotundifolia ~ 5.57 4.62 5.14 5.11
E. crassipes 5.72 5.30 5.58 5.54
G. glabara 6.73 5.11 6.07 5.97
S. marianum 6.27 4.85 5.82 5.65
LSD 0.05 0.34 0.24
Mean 6.04 490 5.63

LSD 0.05 0.14

Number of sub branches plant™

The results at the Table 4 show that there are
significant differences among cultivars in the
number of sub branches. The Syrian cv. gave
the highest means 22.87 and 21.11 branch
plant® compared with Egyptian cv. which
gave the lowest means 16.26 and 16.63 branch
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2017-2018

Fertilizer _ Linseed cu_Itivar’s _ Mean
treatments Syrian  Egyptian Iraqi

Control 18.83 14.11 17.38 16.77
NPK 25.43 18.23 2158 21.75
M. rotundifolia  20.83  14.85 18.15 17.94
E. crassipes 2401 1536 20.77 20.05
G. glabara 26.18 16.84 2152 2151
S. marianum 21.92 18.16 20.52 20.20
LSD 0.05 2.05 1.48
Mean 22.87 16.26 19.99

LSD 0.05 0.84

2018-2019

Control 17.65 1312 16.93 15.90
NPK 23.23  18.63 19.14  20.33
M. rotundifolia  18.55  15.69 16.16 16.80
E. crassipes 20.12 1842 18.06 18.87
G. glabara 2476  17.16 20.78  20.90
S. marianum 22.37 16.79 18.99 19.38
LSD 0.05 2.26 1.45
Mean 21.11  16.63 18.34

LSD 0.05 0.92

The interaction between two factors had

significant effect on the number of sub
branches. The Syrian cv. with G. glabara L.
treatment had the highest values 26.18 and
24.76 branch plant® without significant
differences on the same cultivar with NPK
treatment 24.43 and 23.23 branch plant?,
while the Egyptian cv. with control treatment
had the lowest values 14.11 and 13.12 branch
plant™ for the two seasons, respectively.
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Number of capsules plant™

The differences in the number of capsules
among cultivars have been found significant
(Table 5). The Syrian cv. was produced the
highest means 106.67 and 103.75 capsule
plant™ compared with Egyptian cv., which had
the lowest means 83.24 and 79.88 capsule
plant™ for the two seasons, respectively. The
superiority of the Syrian cv. could be due to
the superiority in number of main and sub
branches per plant (Tables 3 and 4). These
results are in agreement with Al-Sudani (5)
who found that the increase in number of main
and sub branches plant™ led to an increase in
the number of capsules plant™. Data at the
Table 5 show that the number of capsules were
significantly affected by fertilizer treatments.
The NPK treatment gave the best results
105.48 and 99.74 capsule plant™ without
significant differences with the G. glabara L.
treatment 104.47 and 101.79 capsule plant®
compared with other treatments especially
control treatment which had the lowest mean
83.80 and 81.77 capsule plant® for two
seasons, respectively.

Table 5. Effect of different treatments on
the number of capsules plant™ for the
seasons 2018 and 2019

2017-2018
Fertilizer _ Linseed cu_ltivar’s . Mean
treatments Syrian  Egyptian Iraqi
Control 90.81 73.33 87.25 83.80
NPK 118.83 9271 104.91 105.48
M. rotundifolia  96.76 76.84 86.57 86.39
E. crassipes 110.38 82.17 101.22 97.92
G. glabara 120.63 84.62 108.15 104.47
S. marianum 102.63 89.78 95.24 95.89
LSD 0.05 6.85 4.67
Mean 106.67 83.24 97.26
LSD 0.05 2.80

2018-2019
Control 89.56 68.93 86.81 81.77
NPK 112.20 87.63 99.40 99.74
M. rotundifolia  97.37 74.82 83.69 85.29
E. crassipes 98.10 76,51 97.03 90.55
G. glabara 115.67 88.62 101.09 101.79
S. marianum 109.60 82.74 95.01 95.78
LSD 0.05 5.73 3.75
Mean 103.75 79.88 93.84
LSD 0.05 2.34
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The superiority of the G. glabara L. fertilizer
treatment could be due to the role of the
resulting nutrients in improving the nutritional
status of the plant (Table 2) and stimulating
vegetative growth by directing growth towards
increasing the number of main and sub
branches plant® (Tables 3 and 4). The
interaction between cultivars and fertilizer
treatments affect significantly on the number
of capsules plant® (Table 5). The Syrian cv.
with G. glabara L. treatment gave the highest
values 120.63 and 115.67 capsule plant™
without significant differences on the same
cultivar with NPK treatment 118.83 and
112.20 capsule plant™, while the Egyptian cv.
with control treatment gave the lowest values
73.33 and 68.93 capsule plant® for the two
seasons, respectively.

Number of seeds capsule™

Results at the Table 6 show that the
significantly differences among cultivars in the
number of seeds capsule™. The Syrian cv.
recorded the highest means 8.03 and 8.33 seed
capsule’ compared with other cultivars
especially Egyptian cv. which recorded the
lowest means 5.86 and 5.89 seed capsule™ for
the two seasons, respectively. The differences
among cultivars could be due to their genetical

components and their response to the
environmental conditions. These results are in
agreement  with  Al-Sudani  (5) and

Andruszczak (6). Data at the Table 6 also
show that the number of seeds capsule™ was
significantly affected by fertilizer treatments.
The NPK treatment had the highest means
789 and 7.95 seed capsule® with non-
significant differences on the G. glabara L.
treatment 7.77 and 7.73 seed capsule™;, while
the control treatment gave the lowest means
6.27 and 6.61 seed capsule™ for the two
seasons, respectively. The increasing in the
number of seeds could be due to the positive
effect of the NPK application or G. glabara L.
treatments in improving the state nutrient of
plant, promoting physiological activities
including photosynthesis and an increasing
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their metabolic products and transfer to the
new sites (primordia) in the reproductive stage
of the plant and that led to increase the pollen
germination, number of fertilized ovules and
then an increasing the number of seeds
capsule™ (4).
Table 6. Effect of different treatments on
the number of seeds capsule™ for the
seasons 2018 and 2019

2017-2018

Fertilizer _ Linseed cqltivar’s _ Mean
treatments Syrian  Egyptian Iraqi

Control 6.75 4.88 7.09 6.27
NPK 8.77 6.69 8.21 7.89
M. rotundifolia  7.52 5.15 6.58 6.42
E. crassipes 8.14 5.66 7.55 7.12
G. glabara 8.98 6.17 8.17 7.77
S. marianum 8.03 6.59 7.86 7.49
LSD 0.05 0.44 0.30
Mean 8.03 5.86 7.58

LSD 0.05 0.18

2018-2019

Control 7.36 .025 7.44 6.61
NPK 9.15 6.65 8.06 7.95
M. rotundifolia  7.82 5.48 6.84 6.71
E. crassipes 8.15 5.69 7.99 7.28
G. glabara 9.02 6.05 8.13 7.73
S. marianum 8.45 6.46 7.80 7.57
LSD 0.05 0.52 0.36
Mean 8.33 5.89 7.71

Lsd 0.05 0.21

The interaction between two factors was

significant effect on the number of seeds
capsule™. The Syrian cv. with G. glabara L.
treatment recorded the highest values 8.98 and
9.02 seed capsule® without significant
differences on the same cultivar with NPK
treatment 8.77 and 9.15 seed capsule™, while
the Egyptiancv. with control treatment
recorded the lowest values 4.88 and 5.02 seed
capsule™ for the two seasons, respectively
(Table 6).

Weight of 1000 seeds

The differences in 1000 seeds weight among
cultivars have been found significant (Table
7). The Egyptian cv. gave the highest means
6.73 and 7.22 g compared with Syrian cv.
which gave the lowest means 5.96 and 6.33 g
for the two seasons, respectively. The
superiority of the Egyptian cv. could be due to
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the low number of capsules plant™ and number
of seeds capsule™ (Tables 5 and 6) and that led
to seed getting a greater amount of metabolic
compounds and an increasing its weight.
These results are in agreement with Al-Sudani
(5) who reported that the Egyptian cv. gave the
highest mean of 1000 seeds weight. The
results at the Table 7 indicate that the control
treatment was significantly superior in the
1000 seeds weight 6.86 and 7.31 g without
significant differences on the M. rotundifolia
L. treatment 6.78 and 7.46 g compared with G.
glabara L. treatment which gave the lowest
means 5.95 and 6.52 g without significant
differences on the NPK treatment 6.01 and
6.31 g for the two seasons, respectively.

Table 7. Effect of different treatments on

the 1000 seeds weight (g) for the seasons

2018 and 2019

2018

Fertilizer . Linseed cu.Itivar’s . Mean
treatments Syrian  Egyptian Iraqi

Control 6.63 7.20 6.76 6.86
NPK 5.68 6.28 6.05 6.01
M. rotundifolia  6.18 7.22 6.93 6.78
E. crassipes 5.90 6.85 6.51 6.42
G. glabara 5.44 6.33 6.08 5.95
S. marianum 5.92 6.47 6.21 6.20
LSD 0.05 N.S 0.23
Mean 5.96 6.73 6.42

LSD 0.05 0.12

2019

Control 7.02 7.73 7.19 7.31
NPK 5.59 6.68 6.66 6.31
M. rotundifolia  6.83 7.92 7.62 7.46
E. crassipes 6.53 7.23 6.91 6.89
G. glabara 577 7.03 6.75 6.52
S. marianum 6.21 6.71 6.84 6.59
LSD 0.05 0.36 0.27
Mean 6.33 7.22 7.00

LSD 0.05 0.15

The final weight of the seed depends mainly
on the source's ability to supply photosynthesis
products during the duration of seed full, in
addition to sink capacity to absorb and store
the largest amount of metabolites, so the
reason of the lowest weight of 1000 seeds in
the G. glabara L. or NPK treatments could be
due to superior in the number of capsules
plant™ and number of seeds capsule™ (Tables 5
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and 6). Further, more greatest number of seeds
capsule™ greater competition among them for
the metabolic compounds of photosynthesis
which leads to the distribution and partitioning
of these products to a larger number of seeds
and then the seed weight is lower. The
interaction between cultivars and fertilizer
treatments was significant differences on the
1000 seeds weight in the second season only
(Table 7). The Egyptian cv. with M.
rotundifolia L. treatment gave the highest
values 7.92 g without significant differences
on the same cultivar with control treatment
7.62 g and Iraqi local cv. with M. rotundifolia
L. treatment 7.73 g, while the Syrian cv. with
NPK treatment gave the lowest values 5.59 g
without significant differences on the same
cultivar with G. glabara L. treatment 5.77 g.
Seeds yield

The seed yield differences among cultivars
were significant (Table 8). The Syrian cv. had
the highest means 1.03 and 1.12 mton ha™
while the Egyptian cv. produced the lowest
means 0.78 and 0.75 mton ha™ for the two
seasons, respectively. The superiority of the
Syrian cv. could be due to superiority in the
number of capsules plant® and number of
seeds capsules™ (Tables 5 and 6). These results
are in agreement with Al-Sudani (5), Gallardo
et al., (12) and Zamir et al., (19). Data at the
Table 8 show that the seed vyield was
significantly affected by fertilizer treatments.
The G. glabara L. treatment had the highest
means 1.04 and 1.03 mton ha™ without
significant differences on the NPK treatment
1.01 and 1.07 mton ha™, while the control
treatment had the lowest means 0.77 and 0.83
mton ha™ for the two seasons, respectively.
The superiority of the G. glabara L. or NPK
treatments could be due to the increase in the
number of capsules plant® and number of
seeds capsule® (Tables 5 and 6). The
interaction between cultivars and fertilizer
treatments was significant effect on the seed
yield. Data in Table 8 show that the Syrian cv.
with G. glabara L. treatment had the highest

values 1.28 and 1.29 mton ha™ without
significant differences on the same cultivar
with NPK treatment 1.20 and 1.30 mton ha™,
while the Egyptian cv. with control treatment
gave the lowest values 0.66 and 0.63 mton ha™
for the two seasons, respectively.

Table 8. Effect of different treatments on

the seeds yield (mton ha™) for the seasons

2018 and 2019

92

2017-2018

Fertilizer _ Linseed cu_ltivar’s _ Mean
treatments Syrian  Egyptian Iraqi

Control 0.84 0.66 0.82 0.77
NPK 1.20 0.87 0.96 1.01
M. rotundifolia  0.88 0.73 0.77 0.80
E. crassipes 0.97 0.77 0.88 0.87
G. glabara 1.28 0.81 1.02 1.04
S. marianum 1.03 0.84 0.95 0.94
LSD 0.05 0.08 0.05
Mean 1.03 0.78 0.90

LSD 0.05 0.03

2018-2019

Control 0.92 0.63 0.94 0.83
NPK 1.30 0.88 1.04 1.07
M. rotundifolia  0.99 0.69 0.86 0.85
E. crassipes 1.04 0.72 1.01 0.92
G. glabara 1.29 0.77 1.03 1.03
S. marianum 1.17 0.80 0.97 0.98
LSD 0.05 0.06 0.04
Mean 1.12 0.75 0.98

LSD 0.05 0.03

Biological yield

Results at the Table 9 indicate that the
cultivars was differed significantly in the
biological yield. The Syrian cv. recorded the
highest means 4.24 and 4.50 mton ha™
compared with other cultivars especially
Egyptian cv. which recorded the lowest means
3.61 and 3.82 mton ha™ for the two seasons,
respectively. The superiority of the Syrian cv.
in two vyield components and seed vyield
(Tables 5, 6 and 8) could be led to increases of
biological vyield. These results are in
agreement with Al-Sudani (5) and Bakry et
al., (7) who pointed that the different genetic
nature of linseed -cultivars had different
response to environmental conditions with
reflect on the growth and development of
plants and their ability to exploit growth
factors and direct them towards increasing
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physiological activities, including photo-
synthesis and its metabolic products and then
increasing the accumulation of dry matter in
the plant.
Table 9. Effect of different treatments on
the biological yield (mton ha™) for the
seasons 2018 and 2019

2017-2018

Fertilizer _ Linseed cqltivar’s _ Mean
treatments Syrian  Egyptian Iraqi

Control 3.80 3.40 3.82 3.68
NPK 4.49 3.82 4.18 4.16
M. rotundifolia  3.93 3.48 3.67 3.70
E. crassipes 4.19 3.62 3.82 3.88
G. glabara 4.69 3.65 4.20 4.18
S. marianum 4.32 3.72 .044 4.03
LSD 0.05 0.21 0.14
Mean 4.24 3.61 3.96

LSD 0.05 0.09

2018-2019

Control 410 3.54 4.12 3.92
NPK 4.82 4.02 4.36 4.40
M. rotundifolia  4.29 3.68 3.96 3.98
E. crassipes 4.45 3.79 4.31 4.18
G. glabara 471 3.91 4.35 4.32
S. marianum 461 3.95 4.28 4.28
LSD 0.05 0.18 0.11
Mean 4.50 3.82 4.23

LSD 0.05 0.07

Results at the Table 9 show that the biological
yield was significantly affected by fertilizer
treatments. The G. glabara L. treatment had
the highest means 4.18 and 4.32 mton ha
! without significant differences on the NPK
treatment 4.16 and 4.40 mton ha™, while the
control treatment gave the lowest means 3.68
and 3.92 mton ha' for the two seasons,
respectively. The results were showed that the
application of G. glabara L. or NPK
treatments effectively contributed in an
increase the number of main and sub branches
plant’ (Table 3 and 4), which means an
increasing the efficiency of photosynthesis
process and increasing the accumulation of dry
matter and that led to increase of the number
of capsules plant™, number of seeds capsule™
and seed yield. (Tables 5, 6 and 8) and finally
increasing the biological yield. The interaction
between two factors was significant effect on
the biological yield (Table 9). The Syrian cv.
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with G. glabara L. treatment recorded the
highest values 4.69 and 4.71 mton ha™* without
significant differences on the same cultivar
with NPK treatment 4.49 and 4.82 mton ha™,
while the Egyptian cv. with control treatment
recorded the lowest values 3.40 and 3.54 mton
ha™ for the two seasons, respectively.

Harvest index

Results in Table 10 show that there are
significant differences among linseed cultivars
in the harvest index. The Syrian cv. gave the
highest means 24.21 and 24.82% compared
with Iragi local cv. and Egyptian cv. which
gave the lowest means 21.56 and 19.60% for
the two seasons, respectively.

Table 10. Effect of different treatments on
the harvest index (%o) for the seasons 2018

and 2019

2017-2018
Fertilizer _ Linseed cu_Itivar’s _ Mean
treatments Syrian  Egyptian Iraqi
Control 2216 1942 21.35 20.98
NPK 26.72  22.77 22.89 24.13
M. rotundifolia 22.48  21.02 20.94 21.48
E. crassipes 23.01 2131 2299 22.44
G. glabara 2719 2232 2420 24.57
S. marianum 23.69 2254 2350 23.24
LSD 0.05 1.12 0.85
Mean 2421  21.56 22.64
LSD 0.05 0.46

2018-2019
Control 2235 17.88 22.82  21.02
NPK 27.02 2184 2379 24.21
M. rotundifolia 23.23  18.80 21.79  21.27
E. crassipes 2342 1894 2345 21.94
G. glabara 2743 19.80 23.73  23.65
S. marianum 25.48 20.36 22.80 22.88
LSD 0.05 1.55 1.05
Mean 24.82 19.60 23.06
LSD 0.05 0.63

The harvest index represents the ratio of seed
to biological yield, and refers to the efficiency
of dry matter conversion from sources to sinks,
so the reason of superiority the Syrian cv.
could be due to its superiority in seed yield
and biological yield (Tables 8 and 9). These
results are in agreement with Al-Sudani (5)
and Raju (16). Data in Table 10 showed that
the harvest index was significantly affected by
fertilizer treatments. The G. glabara L.
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treatment had the highest means 24.57 and
23.65% without significant differences on the
NPK treatment 24.13 and 24.21%, while the
control treatment had the lowest means 20.98
and 21.02% for the two seasons, respectively.
The superiority of the G. glabara L. or NPK
treatments could be due to their positive role in
dry matter accumulation and transport from
sources to sinks and then an increasing seed
yield and biological yield (Tables 8 and 9).
The interaction between two factors was
significant effects on the harvest index (Table
10). The Syrian cv. with G. glabara L.
treatment gave the highest values 27.19 and
27.43% without significant differences on the
same cultivar with NPK treatment 26.72 and
27.02%, while the Egyptian cv. with control
treatment gave the lowest values 19.42 and
17.88% for the two seasons, respectively.
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