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Abstract:

In order to illustrate the Importance of studying sowing date of rapeseed crop
(Brassica napus L.), yield components and quality, three cultivars including Opera,
Licord and Oscar were sown from 15" September to 15" November, during two
winter successive seasons 2008-2009, 2009-2010, with two plant density
(62.500,125.000 plants.ha™). The experiment carried out at AL-Quba in the west
north region of Mosul city at Nineveh region. It was conducted according to factorial
experiment in a randomized completely block design [cultivars(a)=3, sowing
date(b)=3, plant density(c)=2] with three replications. The results could be
summarized as:

The results revealed that the Licord cultivar gave a high level of characters plant
height, number of primary branches, number of silique per plant, leaf area(cm?\plant),

leaf area index, dry weight/plant (g.), number of seeds/ silique, weight of thousand
seed (g), total yield and oil yield (ton.ha) and oil percentage in both seasons 2008-
2009, 2009-2010.

The second planting date (mid of October) gave the highest rate of
prescriptions of plant height, number of primary branches, leaf area (cm?\plant), leaf
area index, number of silique/ plant, dry weight (g.)/plant, number of seed/silique,

weight of thousand seed (g.), total yield and oil yield (ton.hal), While the third
planting date (mid of November) gave the highest percentage of oil in seeds in both
seasons.

Decreasing plant density to 62.500 caused a significant increase in number of

primary branches, number of silique/plant,leaf area(cm?plant) ,dry weight /plant(g.),

weight of thousand seed, oil percentage in seed and yield, oil yield, While increasing
plant density to 125.000 plants.ha™ led to significant increases in plant height, leaf
area index, in both seasons 2008-2009, 2009-2010.
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Introduction

Rapeseed cultivars differed in growth and development according to the
prevailing environmental conditions. Its largely varied in seed yield and oil seed
content. In this respect, Chaudhary et al. (1987) found significant differences for
number of silique per plant, seed yield per plant and weight of thousand seed. Similar
conclusions were reported on a number of silique per plant and seeds weight by
several investigators such as Kolsarici and Er, (1988); Jasinka et al. (1989);
Budzynski et al. (1990); Thomas et al.,(1990); Yusuf and Bullock, (1993); Kandil et
al. (1995); Noureldin et al., (1995); Keshta, (1998); Abbas et al., (1999); Keshta,
(1999) and Sharief, (2000). Al-Doori and Hasan, (2010) reported that Conl cultivar
surpassed Pactol cultivar in weight of thousand seed up to 111.68 %, total seed yield
per hactar reach up to 49.61%, and oil yield (ton.ha™) by 55.95% as an average of
both seasons. Meanwhile, Pactol cultivar surpassed Olga and Elvira cultivars in

number of seeds/silique, weight of thousand seed and yield, oil percentage in both

seasons.

Environmental factors greatly affect plant growth and yield. Sowing date is an
important determinant of crop yield. It depends on the onset of significant rainfall,
temperature and humidity of a region. Decreasing crop yield in delayed sowing date
has been reported by many workers (Kohn and Storrier, 1970, Doly and Marcellos,
1974; Degenhardt and Kondra, 1981; McDonald et al., 1983). Determining suitable
planting date plays an important role in conformation of plant growth stages with
desirable environmental conditions which results in maximum yield. Planting date has
a considerable effect on seed yield by influencing the yield components so that late
planting decreases primary branches/plant and silique/plant and finally causes a
remarkable reduction in seed yield (Thurling, 1974). The late sowing of rapeseed
decreased seed yield through synchronization of silique filling period with high
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temperatures, the decrease in assimilates production, drought stress occurrence,
shortened silique filling period and acceleration of plant maturity (Mendham et al.,
1981).

Apart from other factors responsible for increasing per hectare yield, Plant
density is considered to play a remarkable role in boosting up production. The
objectives of this investigation are to study the effect of sowing dates and two
different plant densities as well as their interactions with seed yield and its
components of three rapeseed cultivars under the environmental conditions of AL-
Quba district.

Materials and Methods

Three rapeseed cultivars were selected based on their adaptation to the rapeseed
production areas in the AL-Quba. AL-Quba is located in the west north region of
Mosul city at Nineveh province (which is far about 25km). A representative soil
sample ( 0-30 cm depth) was taken before planting (tablel) using the methods
description by Black (1965), Jackson (1973), Page et al. (1982) and Tandon (1999).

Based on soil test conducted in two test seasons, super phosphate 80kg.ha™
(48%P20s) and 40 kg.ha™ potassium fertilizers (48%K.0) were applied to the soil
during the sowing period. Nitrogen fertilizers was applied in the form of urea (46%N)
as split in two equal doses (40,40 kg nitrogen.ha™) half with sowing and the
remaining half immediately after thinning (20 days from sowing). Cultural practices,
control of insects and weeds and furrow irrigation were given as needed during the
growth seasons according to the local recommendations.

Table -1-
The physical and chemical characters of soil filed experiments in both seasons

2006 2000 _2005-2010

physical characters

Sand (%)

63.00

45.00

Silt (%)

19.00

39.00

Clay (%)

17.00

13.00

Texture

Sandy Loom

Silty Sandy

chemi

cal characters

O.M. (g.kg™)

0.912

1.04

Available N (ppm)

33.60

35.64

Available P (ppm)

17.20

19.68

Available K (ppm)

170.00

183.00

Total CaCos (g.kg?)

27.80

28.20

pH

7.42

8.62

0.62

E.C. mmhos/cm

0.82

Seeds of these cultivars were obtained from the crops industrial company,
Baghdad. The experimental design was factorial experiment in a Randomized
Completely Block Design (a=3, b=3, c=2) with three replications according to Steel
and Torrie (1980). Then Duncan's multiple range test (Duncan, 1955 and Gomez and
Gomez, 1976) was used to compare among means. Each experiment included 54
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treatments. Each plot consisted of 6 rows, 5 m in length with 40, 80 cm in width
between rows and the distance between hills was 20 cm apart to attain a plant density
of 125.000 and 62.500 plants .ha™, respectively. The seeds were sown by putting
seeds to hills by hand, at three sowing dates (mid of September, mid of October, and
mid of November). Plants were thinned to one plant per hill 20 days after sowing. Ten
randomly tagged plants from each plot were evaluated for characters. At harvesting
(when the color of seed coat presented in the lower zone of the terminal raceme was
darkish at 140, 144, 158 and 149, 155, 160 days after sowing for each cultivars
Opera, Licord and Oscar to both seasons 2008-2009, 2009-2010, respectively), two
inner rows were taken to determinate of the following characters (dry weight, weight
of thousand seed, no. of seeds.silique™ and total yield). The following data were

recorded: Plant height (cm), number of primary branches, number of silique/plant,

leaf area(cm?plant), leaf area index, dry weight (g.)/plant and weight of 1000
seed(g). Oil seed content was determined using Soxhlet method (A.O.A.C., 1980).

Table -2-
Monthly and growing season precipitation, temperature, and relative humidity in
AL-Quba location in 2008-2009, 2009-2010 seasons

2008-2009 season

Temperature (c°) Months Relative
Precipitation(mm) | humidity (%)

Max Min
September 38.6 22.9 0.50
October 30.4 15.6 34.20
November 22.3 8.6 72.60
December 15.0 3.2 18.60
January 14.3 -0.1 0.001

February 17.5 5.6 24.90
March 19.7 8.5 28.10
April 25.8 11.7 35.70

May 342 18.2 0.001
Total 214.60

09-2010 season

September
October
November
December
January
February
March
April
May
Total

Funding seismographic and meteorological commission.
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Results and Discussion

1- Effect of cultivars:

All investigated characteristics were significantly affected by cultivars (table
11). Data reported in table (3) indicate that the Licord cultivar produced the highest
plant (158.98, 172.96 cm), more primary branches (11.41, 11.03), number of silique
per plant (189.69, 209.46), leaf area (6740, 5866 cm?\plant) compared to the other
two tested cultivars in the two seasons. The differences among the three cultivars in

the number of silique/plant may be attributed to the general differences in the plant

height and number of primary branches per plant (Potter et al., 1999). Moreover, the
differences in leaf area index may be attributed to the differences in leaf area per
plant. In this concern, Al-Doori and Hasan, (2010) showed that taller cultivars had
more number of primary branches and leaf primordial than the others rapeseed
cultivars. It can also noted that the dry weight per plant of Licord cultivar out
weighed Opera and Oscar in a descending order at both seasons. The superiority of
Licord cultivar in the dry matter production may be attributed to having the tallest
plants and had more number of primary branches per plant, and the highest area of
photosynthetic and this in turn increased the capacity of dry matter accumulation in
the different plant parts.

Mean values of seed yield, yield components and some related traits for the
three tested cultivars are presented in table (3). The data revealed that Licord cultivar

surpassed Opera and Oscar cultivars in number of seeds/silique (10.48,10.61), weight

of thousand seed (1.68,1.96gm) in both seasons, respectively. Opera surpassed Oscar
in those traits in both seasons. This means that Licord plants were more efficient to
accumulate dry mater in their silique. Regarding the seed characters i.e., weight of
thousand seed and oil percentage, data show that there were significant variations
among the three tested rapeseed cultivars in both seasons. Licord cultivar surpassed
significantly Opera and Oscar cultivars in oil percent (41.55, 40.09%), yield and oil
yield (0.637,0.621,0.265,0.249 ton.ha*.) in both seasons, respectively. However, the
differences in oil percent of seeds may be attributed to genetic factors and their
interaction with the prevailing environmental conditions. This increase in oil yield
(ton.ha?) of Licord cultivar may be due to their high seed yield per ha. (table 3) rather
than differences in seed oil content. Similar conclusion were reported by Auld, et al.,
(1990) and Al-Doori and Hasan, (2010). The superiority of Licord cultivar in the most
seed characters may be due to that Licord cultivar had better vegetative growth and
greater photosynthetic area which led to more carbohydrates which was translocated
from the source (number of primary branches and stem) to the sink (seeds) (Mengel

and Kirkby, 1982). The results showed that number of seeds/silique, weight of

thousand seed and vyield, oil yield (ton.ha) were always significantly higher for
Licord than that Opera and Oscar cultivars. This indicates that Licord cultivar was
more efficient to translocate enough photo assimilates to developing seeds.

2- Effect of sowing dates:

Temperature, rainfall and relative humidity for the experiment site during the
study years are presented in table (2). The average rainfall for 2008-2009 (214.60
mm) was lower than that observed in 2009-2010 (423.10 mm). Data reported in table
(4) indicate a significant effect of sowing dates on rapeseed attributes i.e. plant height

(cm), number of primary branches, number of silique/ plant, leaf area(cm?plant), leaf
area index, dry weight(g.)/plant, weight of thousand seed, number of seeds.silique™
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and total yield in two seasons. The promising date of sowing was mid of October for
rapeseed attributes criteria, these results are true in the two growing seasons. The
superiority of 2009-2010 season in some growth characters and yield components

such as number of seeds/silique, weight of thousand seed, seed yield and oil yield

may be due to the high available of nutrients in experimental site of this season
(tablel). The beneficial effect of nutrients could be attributed to its vital role in the
activity of growth enzymes which lead to increase in the biological processes and this
in turn increase plants yield components, the same results were obtained by
Degenhardt and Kondra, (1981); Christensen et al., (1985); Taylor et al., (1991);
Nanda et al., (1995); Shirani and Ahmedi, (1995) and Siadat and Hemayati, (2009)
who found that the nutrients play vital role in the growth enzymes. The decrease in

number of silique/ plant, number of seeds.silique™® and total yield which obtained
with sowing in the mid September, most likely due to lower rainfall which lead to
decrease leaf area index and dry weight (gm)/plant, (table 4).

It was evident, from table (4), that number of seeds/ silique, 1000 seeds weight

(g.), yield and oil yield (ton.ha) as affected by sowing dates, it was found that mid of
October, mid of September and mid of November sowings had statistically different
yield, mid of October sowing had the highest seed yield (0.642,0.743 ton.ha™?)
followed by mid of September sowing. This was true in both seasons. The increases
of seed yield per hactar in mid of October sowing due to increases of dry matter
accumulation in the later formed silique, which may be attributed to temperature
(16.6, 19.6 C°) and long photoperiod that exist during silique development (tables 2).
The same results were stated by Ganga and Rajat, (1979) and Jenkins and Leitch,
(1986) who found that sowing in mid of October was associated with the highest seed
yield of rapeseed per plant. Oil content of seed much influenced during two growing
seasons of this study (tables4), higher oil content (41.66, 41.83%) was recorded at
mid of November sowing as compared to mid of September and October sowing.
However, higher oil content by delaying sowing crop may be due to favorable
prolonged environmental conditions for better growth and development of the crop,
that resulted in photosynthetic products accumulated in the source (leaves) and
transported to the sink (seeds) (tables 2) which enhanced the oil content. This result is
in agreement with the findings of Schuster and Sra, (1979); Degenhardt and Kondra,
(1981); Humaira and Ahmad, (2007) who found that the delay of sowing plantings
significantly increased oil content and oil yield.
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3- Effect of plant density:

Data pertaining to plant density are presented in table (5). All investigated
characteristics were significantly affected by plant density (table 11). Although the
high density (125.000 plant.ha.?) produced the highest plant height
(135.12,172.97cm) and leaf area index (5.28,4.84), the low density (62.500 plant.ha.”
1y gave the highest number of primary branches (10.92,10.46), number of

silique/plant (182.04,201.08), leaf area (8383,7265 cm?plant), dry weight/plant

(48.40,49.59gm), number of seeds/ siliqgue (8.84,10.39), 1000 seeds weight

(1.47,1.77gm), yield and oil yield (0.52,0.58,0.21,0.23 ton.ha!) in the two growing
seasons, respectively. This increase may be due to the increase in the dry matter
accumulated in plants with wide spacing which might lead to increase the yield
components and also because of sufficient of environmental elements as light, Co,
nutrients, water, which increase plant ability to build metabolites (Kondra, 1975 and
Ohlsson, 1976; Rood and Major, 1984). Similar observations were made by Morrison
et al. (1990); Khan and Muendel (1999); Bryan et al., (2001) and Al-Doori and
Hasan, (2010), who reported that taller plants at high density may be due to inter plant
competition for light and aerial resources.

4- Effect of interaction between cultivars and sowing dates:
The interaction between the studying factors (cultivars and sowing dates)
showed significant effects on all investigated characteristics except seed yield (ton.ha

1) in 2008-2009 season, number of seeds/silique in 2009-2010 season as illustrated in

table (6). Data illustrated in table (6) show generally that Opera, Licord and Oscar
cultivars appeared to be clearly affected by sowing dates for plant height (cm),
number of primary branches, leaf area(cm?plant), leaf area index. On the other hand,
Licord cultivar reflected the greatest response to sowing dates for these traits, with
this regard, Singh and Singh (1985); Hassan and El-Hakeem, (1996); Christmas,
(1996); Al-Barzinjy et al., (1999); Panwar et al., (2000); Aziz et al., (2005); Assey et
al., (2006) and Siadat and Hemayati, (2009) found that early sowing dates in 7™

November produced maximum number of seeds/silique (25.33) and seed yield
(285.23 g.m?). The insignificant effect between sowing dates and cultivars on seed
yield and number of seeds/silique showed that each of these two factors acted
independently on these traits.

5- Effect of interaction between cultivars and plant density on

growth characters, yield and yield components and quality:
Data illustrated in table (7) show generally that Opera, Licord and Oscar
cultivars appeared to be clearly significantly affected by plant density for all
characters in the two growing seasons except of number of primary branches, number

of silique.plant™, leaf area index, dry weight (g.)/plant and weight of 1000 seed (gm)

in the first season, plant height, no. of primary branches, no. of silique.plant?, leaf
area index and weight of 1000 seed in the second season. On the other hand, Licord
cultivar reflected the greatest response to plant density for these traits, with this
regard, Khan and Muendel, (1999) and Bryan et al., (2001) found that increasing row
spacing produced maximum 1000 seeds weight (2.91gm) and seed yield (2852 kg ha
1. The insignificant effect between cultivars and plant density on some growth
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characters and yield components showed that each of these two factors acted
independently on these traits.

6- Effect of interaction between sowing dates and plant
density on growth characters, yield and yield components
and quality:

The interaction effect between sowing dates and plant density reached the 0.05
and 0.01 levels of significance for number of silique.Plant™, number of seeds/silique
and total yield in 2008-2009 seasons, plant height, number of silique.plant™, number
of seeds/silique, weight of 1000 seed(g), and total yield in 2009-2010 season (table
8). The sowing dates at mid of October with plant density 62.500 yielded the highest
means for, number of silique.plant® (196.31,214.37), number of seeds/silique
(10.9811.68) and total yield (0.6780.632 ton.ha™) in both seasons, respectively. This
result clearly indicated the importance of sowing at mid of October and low plant
density for higher seed production in rapeseed. Similar conclusion were reported by
Mudholkar, and Ahlawat, (1981); Potter et al., (1999) and Sharief, (2000). Such
increase may be due to increasing the dry weight per plant when planting at wide

spacing, and increase in the photosynthetic and transporting efficiency of the plant
(Bryan et al., 2001).

7-Effect of interaction between cultivars, sowing dates and
plant density on growth characters, yield and vyield
components and quality:

The effect of this interaction was significant for some characters in the two
growing seasons (tables 9,10). Other characters under investigation were not
significantly affected by this interaction (tablell), therefore the data were not
discussed. Licord cultivars with sowing at mid of October at plant density 62.500
plants.ha gave highest means for number of silique.plant® (212.60), dry weight
(52.31g.), number of seeds/silique (14.03) and total seed yield (0.976 ton.ha), oil
yield (0.433ton.hal) only in 2008-2009 season, number of primary branches (13.19),
number of silique.plant™®(234.20), leaf area (9248.7cm?\plant), dry weight (56.60gm),
number of seeds/siliqgue (13.55) total seed vyield (0.980 ton.hat) oil yield
(0.387ton.ha) only in 2009-2010 season, while the Licord cultivars with sowing at
mid of October at plant density 125.000 plants.ha™ gave highest plant height
(186.13cm) only in 2009-2010 season.
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