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Abstract:

The study included two field experiments for rapeseed crop (Brassica
napus L.) conducted during two winter successive seasons 2008-2009, 2009-
2010 at AL-Rashidia location which is far about (22 km) west north Mosul
city. Each experiment was conducted according to factorial experiment in
randomized completely block design with three replications. Its included three
plant population (55555, 83333 and 166666 plants. hectar) with three
cultivars of rapeseed crop (Kara, Rafal and Bristal).

The results could be summarized as:

The plant population of 55555 plants. hectar™ gave the highest mean for
characters stem diameter, number of primary branches, number of silique
/plant, leaf area, number of seed per silique, weight of thousand seed, and ail,
protein percentage in 2008-2009, 2009-2010 seasons, While the plant
population of 166666 plants. hectar® gave a high mean for plant height in
both growing seasons.

The cultivars differed significantly in all the related characteristics, the
Rafa cultivar come over the other cultivars in plant height, stem diameter,
number of branches/plant, leaf area, number of silique /plant, number of seed/
silique, 1000 seeds weight (g.) seed yield (ton.hat), oil, protein percentage of
seeds and oil, protein yield (ton.ha')in both growing seasons. The interaction
between plant population and cultivars was significant in plant height in 2008-
2009 season only, the Rafal cultivar with plant population at 166666
plants.hectar™ gave highest plant height.
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Introduction:

In general, Iraq has a suitable climate for many oilseeds crops. This is
not completely true in Mosul with low temperatures and short growing
season, where the oilseed crops usually perform poorly except sunflower and
rapeseed. Rapeseed (Brassica napus L.) is a new and promising oilseed crop
for this region, its seed high oil content ranging from 45-60 percent (AL-
Doori and Hasan, 2010). In oilseed rape, plant population varies considerably
worldwide, depending on the environment, production system and cultivar
(Ozer, 2003). Previous studies have shown that plant population is an
important factor affecting rapeseed yield. Plant population in rapeseed
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governs the components of yield, and thus the yield of individual plants. A
uniform distribution of plants per area unit is a prerequisite for yield stability
(Diepenbrock 2000 and Ozer, 2003). Under Mosul city conditions, AL-Daoori
and Hasan (2010) investigated the effects of different row spacing (30 - 60
cm) in rapeseed, they concluded that number of silique per plant, seed weights
and dry matter per plant, weight of thousand seed and oil yield increases as
row spacing increased. Leach et al. (1999), also reported that plants grown at
high population had fewer siliques bearing branches per plant but produced
more branches, and that with an increase in population, weight of thousand
seed increased. The same researchers also observed that there was no effect of
population on seed oil content. Rapeseed has generaly slight or inconsistent
seed yield responses to various row spacing. Therefore, optimum densities for
each crop and each environment should be determined by local research. The
present study was undertaken to assess the effect of plant population on
growth, yield and quality of three rapeseed cultivars (Brassica napusL.).

Materials and Methods:

Two filed experiments were carried out during two winter successive
seasons 2008-2009, 2009-2010 at AL-Rashidia location which is far about
(22km) to investigate the effect of three levels of plant population (55555,
83333 and 166666 plants.hectar™®) on the growth, yield and quality of three
rapeseed cultivars (Kara, Rafal and Bristol). AL-Rashidia is located in the
west north region of Mosul city at Nineveh province. Climatically, the region
placed in the semiarid temperature zone cold winter and hot summer. Average
rainfall is about 375 mm that most rainfall concentrated between winter and
spring. Each experiment included twenty seven experimental units comprising
the combinations of three plant populations and three rapeseed cultivars with
three replications.

Seeds of these cultivars were obtained from the industrial crops
company, Baghdad. Each plot 18 m? (5¢3.6), included six rows 60 cm apart
and five meters long and the distance between hills were 30, 20 and 10 cm
apart to attain a plant population of 55555, 83333 and 166666 plants per
hectar respectively. Super phosphate 60 kg.ha' (45%P,0s) and 40 kg.ha™
potassium (48%K,0) were applied to the soil during the sowing period,
nitrogen fertilizers was applied in the form of urea 100 kg.ha* (46%N) in two
equal doses, immediately after thinning (two weeks from sowing) and 20 days
later.

The experimental design was factorial experiment in a Randomized
Completely Block Design with three replications according to Snedecor and
Cochran, 1982. Then Duncan's multiple range test (Duncan, 1955) was used
to compare among means (SAS, 2001). A representative soil sample ( 0-30
cm depth) was taken before planting, (table 5) to determine some physical,
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chemical and nutritional properties using the methods description by Black,
1965, Jackson, 1973, Page et al., 1982 and Tandon, 1999.

Sowing dates were on the third and fourteenth of October for 2008-2009,
2009-2010 seasons, respectively. After two weeks from sowing seedlings
were thinned to one plant per hill according to populations needed. The plots
were weeded twice, the first one after two weeks from sowing and the second
after four weeks from sowing. The external two rows were left as border. Two
of the remaining rows were devoted for estimating plant growth and some
characteristics. Normal cultural practices of growing rapeseed were conducted
in the usual manner followed by the farmers of the district.

The studied characters were:

Sample of ten plants except guarded plants each was taken from each
treatment, then the following data were record: plant height (cm): The height
of the main stem from ground level to the tip of the plant, stem diameter (cm):
measured by using a vernier (caliper) at the third node, number of
branches/plant: was determined by counting the number of primary
reproductive branches and leaf area (cm?.plant).

At harvest, (when the color of seed coat presented in the lower zone of
the terminal raceme was darkish at 144, 141, 148 and 145, 143, 140 days after
sowing for each cultivars Kara, Rafal and Bristol to both seasons 2008-2009,
2009-2010, respectively), ten plants except guarded plants were taken
randomly from the two inner rows of each experimental plot, then the
following data were measured; number of siliques per plant. Meanwhile, ten
siliques were picked at random from these ten plants, and then the following
characters were determined: Number of seeds per silique. The ten selected
plants, mentioned above, were cut, put in an envelope and dried naturaly in
the lab. Their seeds were added to their respective seeds of the ten siliques in
the small bags and weighed. Then weight of thousand seed (g) was estimated
by counting thousand seeds at random from each plot and weighed using a
sengitive balance. Oil seed content was determined using Soxhlet method
(A.O.A.C,, 1980), and seed nitrogen concentration was measured by
microkjeldahl method, then, protein percentage was calculated by multiplying
the nitrogen percentage by the converting factor 6.25 (Agrawal et al., 1980).

Results and Discussion:
1- Effect of plant population:

In the two growing seasons, the attributes of rapeseed exhibited
significant differences for the different plant population except seed yield, oil
and protein yield in the two growing seasons. Data reported in table (1)
indicate the effect of plant population on rapeseed attributes i.e. plant height,
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stem diameter, number of primary branches, leaf area (cm?.plant), number of
siligue per plant, weight of 1000 seed (g) and oil, protein percentage in two
Seasons.

The low plant population (55555 plants. hectar) had a larger stem
diameter (2.35, 2.65cm), higher number of primary branches (12.31, 13.22),
number of sliqueper plant (190.81, 188.37), leaf area (2500.89,
2314.22cm?.plant), weight of 1000 seed (1.74, 1.91g) and oil (39.96, 41.04),
protein (20.30, 22.35) percentage than the high plant population (166666
plants. hectar™), these results are true in the two growing seasons,
respectively (table 2). This is in line with Sovero, (1993); Starner et al.,
(1996); Raymer, (2002); Lessani and Mojtahedi, (2006) who attributed this
result to the better soil moisture availability, decreased plant competition and
increased light penetration through plant canopy at a lower plant population.
These results may be attributed to the competition between plants and
between the different parts of the individual plant under high planting
population. In the present study, planting population exerts significant effect
on plant height. The plant height was positively response with increasing
plant population up to 166666 plants. hectar™, these results are true in the two
growing seasons. Similar results were reported by Ali et al.,(1990); Misraand
Rana, (1992); Chauhan et al., (1993); Roy et al., (1993); Siddiqui, (1999);
Yousaf and Ahmad, (2002); Alam, (2004) reported that high plant population
(low row spacing) had significant effect on plant height. In contrast,
Kuchtova and Vasak, (2004) found that high plant population had no
significant effect on plant height. Also Fathi et al., (2002) showed that high
plant population had decreased number of silique per plant and weight of
thousand seed. Increasing plant population up to 166666 plants. hectar™
decreased oil and protein percentage at the two growing seasons. Sharma,
(1992) and Al-Doori and Hasan, (2010) found that high row spacing had
increased oil percentage.

2- Effect of rapeseed cultivars:

The significant variations in some growth characters, yield components
and some related traits were presented in table (1). Data in table (3) reveaed
that Rafal cultivar had taller (134.45, 141.12 cm) and thicker plant (2.42, 2.74
cm), higher number of primary branches per plant (11.95, 13.12) then those of
Kara and Bristol in both seasons 2008-2009, 2009-2010, respectively. The
differences among the three cultivars in the plant height may be attributed to
the general varietals differences in the number of internodes per plant (Singh
and Kumar, 1990; Ozer, 2003; Sana et al., 2003; Biabani et al., 2008;
Kargarzadeh et al., 2008 and AL-Doori, 2011). Moreover, the differencesin
leaf area among the three cultivars may be attributed to the differences in
leaves per plant. In this concern, Al-Doori and Al-Dulaimy, (2011) showed
that taller cultivars had more leaves and leaf primordial than the others
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rapeseed cultivars. This might explain the consistent differences among the
tested cultivars in all growth characters that were measured in this study. It
can also noted that the number of silique.plant™, number of seeds per silique
(12.03, 12.94), weight of thousand seed (1.77, 1.92 gm), yield and oil, protein
yield (ton. hectar™) of Rafal cultivar out weighed Kara and Bristol in a
descending order at both seasons, respectively. The superiority of Rafa
cultivar in the dry matter production may be attributed to having the tallest
and thickest plants, and as well the highest area of photosynthetic leaves and
thisin turn increased the capacity of dry matter accumulation in the different
plant parts. However, the differences in ail, protein percent of seeds may be
attributed to genetic factors and ther interaction with the prevailing
environmental conditions. This increase in oil, protein yield (ton.ha®) from
Rafal cultivar may be due to their high seed yield. hectar™® (table 3) rather
than differences in seed oil content. Similar conclusion were reported by
Singh and Kumar, (1990); Ozer, (2003); Sana €t al., (2003); Biabani €t al.,
(2008); Kargarzadeh et al., (2008). In this report, AL-Doori and Al-Dulaimy,
(2011) reported that Emma cultivar had highest plant height, number of
primary branches per plant than the Topas and Monty cultivars. The
superiority of Rafal cultivar in the most seed characters may be due to that
Rafal cultivar had better vegetative growth and hence photosynthetic area
which led to more carbohydrates which was translocated from the leaves and
stem to the seeds (Mengel and Kirkby, 1982).

3- The interaction effect between plant population and

rapeseed cultivars:

Mean values of interaction between plant population and cultivars are
presented in table (4). The interaction between the studying factors showed
significant effects on plant height in 2008 season only (table 1). Rafal cultivar
reflected the greatest response to plant population at 166666 plants. hectar™
for plant height, with this regard, Hassan and El-Hakeem, (1996) and AL-
Doori, (2012) found that high plant population produced higher plant height.
The interaction between the plant population and cultivars for the other
investigated traits were not statistically significant in both seasons, therefore
the data were not discus. The insignificant effect between plant population and
cultivars on other characteristic showed that each of these two factors acted
independently on these traits.
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Table-5- The physical and chemical charactersof soil filed experimentsin both seasons.

Seasons | 2008-2009 | 2009-2010 ||
physical characters
Sand (%) 64.00
Silt (%) 20.00
Clay (%) 16.00
Texture Sandy Loom
Chemical characters
O.M. (g.kgh) 1.11
Available N (ppm) 40.22
Available P (ppm) 12.10
Available K (ppm) 110.00
Total CaCos (g.kg™) 2.66
pH 7.20
E.C. mmhos/cm 0.66
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