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The Effect of Different Sowing Date and Plant Density on Some Morphological
Traits, and Yield Components of Canola Plant
( Brassica napus L1.) A preliminary Study
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Abstract

This study was conducted at the farm of Faculty of Agriculture, Sana'a University during 2013 seasons. The objective
of the study was to determine the effects of three different sowing dates (Feb.-10", Mar.-10™, and Apr.-10™) and
three different planting densities (12.5, 25 and 37.5 plant/m?) on some morphological traits and yield components of
Canola plant (Brassica napus) Pactole variety. Split Block Plot Design was used for experimental design with three
replications. Experimental results showed significant differences between planting dates. The first planting date (Feb
-10™) gave the highest plant height, leaf number/plant and maximum seed weight/plant, as compared to plants grown
under hot weather condition in April-10", which showed relatively decreased in plant height, leaf number/plant and
seed weight/plant. No significant differences were found between the three sowing dates on 1000 seed weight and
seed yield characters. No significant differences between planting densities on plant height, leaf number/plant, seed
weight/plant and seed yield traits. The results also indicated interaction between sowing dates treatments and plant
densities on plant height, leaf number/plant, seed weight/plant, and 1000 seed weight characters. We conclude that,

Canola plant respond under the effect of dates planting and plant densities under Sana'a conditions , it is
recommended to conduct other studies at different areas for this an important oil crop
Keywords: sowing dates — plant density — Canola plant- Yemen.

Introduction:

Canola (Brassica napus L.) is an important
oilseed. Its production reached 17.95 million
metric tons and has become the third important
oilseed crop in the world. It comes only after
soybean and palm oil [50]. Canola is cultivated
as winter crop in part of Europe and Asia. While
in Canada, Northern Europe and parts Australia,
it is cultivated only spring season [46]. Canola
has  high  adaptability = under  different
environmental conditions especially under
drought, salinity and temperature stresses. It has
commercial importance due to high (30-45%) oil
content. Canola oil contains low percentage of
glucosinolate and erucic acid as compare to high
erucic_acid in rapeseed oil of the same genus
[38]. High erucic acid caused cardinal problems
in humans [15] .

In agricultural systems, yield efficiency is
influenced by interaction between genetic,
agricultural practices and environmental factors.
Soil type and salinity [6 , 21], sowing dates, seed
rate and row spacing are some of these factors
that are very important for higher yield
production [45]. Sowing date is a critical and one
of the most important production factors
influencing crop yield and other agronomic
traits. The optimization of sowing time for winter
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rapeseed is essential. Ozer [36] concluded that
the yield differences measured for sowing dates
were primarily due to the changes in branch
number, pod number per plant, and 1000 seed
weight. Sowing date can be important to avoid
high temperatures at flowering period and at the
end of growing season. It also depends on the
onset of significant rainfall, temperature and
humidity in the region. For B. napus, 20'C is the
optimum temperature during flowering stage [3]
Flowering is the most sensitive stage for
temperature stress damage, probably due to
vulnerability during pollen development, an
thesis and fertilization [16]. Suitable climatic
conditions and latitude are key factors for sowing
date of the crop [31; and 13]. Sowing either too
early or too late has been reported to be
unfavorable [18, 40, 51]. Most previous studies
have revealed that late sowing in many crops
results in lower yields [43, 28, 18, 35, 36, 40,51].
A number of studies have shown seed yield
decline in canola with delay in sowing date [48].

The reduced yield at later sowing date was
attributed to production of lesser pods/plant.

[49] concluded that later sowing date generally
reduced number of pods /plant and number of
seed /pod. [44]. In Pakistan, a study on ten
canola varieties found that delaying planting date
significantly increased Aphid population density
and caused poor plant growth and consequently
low yield. [25] evaluated three canola cultivars at
four sowing dates and found that seed yield was
the highest at the first two sowing dates. [26]
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stated that seed yield and oil content were greater
in the early planting dates and smaller in the later
planting dates. [20] found that highest yield of
canola was observed from early plantings time.
[2] and [39] reported that different sowing dates
produced significant effect in 1000 seed weight.
[9] found heights yield and 1000-seed weight
with early sowing time. In Australia, no seed
yield differences were found for canola sown in
April and May [48]. [33] showed that flowering
of canola is inhibited at temperature above 27 C.
[32] reported complete sterile flowers in canola
at 27/17°C. There was a positive relationship
between number of flowers per plant with the
number of days to flowering, however the
reproductive period (flowering and seed filling
periods) of the early-sown canola is longer than
that of the late-sown crop, therefore, contributing
to a higher flower and pod number. The delay in
sowing led to more rapid development of the
crop, decreased days to flowering, flowering
period and flower and pod number per plant.

Plant density is an important factor influencing
rapeseed yield. Plant density in rapeseed governs
the components of yield and thus the yield of
individual plants.. [36] and [34] reported the rape
grown at the highest plant densities produced
smaller plant.. [1] investigated the effects of
different plant densities ranging from 20 - 30
plants/m” in rapeseed. They concluded that seed
weight per plant decreased as plant densities
increased. The number of pods per plant is the
most responsive of all the yield components in
oilseed rape [8,10] stated that pods per plant,
seed weights and dry matter per plant decreased
as plant density increased.. [29] also reported
that plants grown at high density had increase in
1000-seed weight but, more branches and fewer
pod-bearing. Previous papers which found out
that 1000-seed weight was not significantly
affected by plant densities [27, 34, 11 , 36]. [7]
obtained that narrow row spaces had more yield
than wide rows. [4] reported that sowing density
influenced positively towards yield by 31.68%.
However, some reports indicated non-influence
of plant density on some characters of rapeseed
crop Total yield, 1000 — seed weight [22],
10000-seed weight and seed yield [9], yield and
yield components [14] and plant height [45]. On
the other hand [37] reported an increase in seed
yield up to 50 plants/m®, while seed yield was

unaffected when density was between 50 and
130 plants/m*.However, [5] reported seeds yield
in lower plant densities .Besides , they indicated
more efficiently control of weeds in higher plant
densities. [23] indicated the high plant
population can also contribute to the control of
the growth and development of weeds in rape
seed plants.

The present investigation aimed to evaluate the
response of canola plant under different of
sowing dates and plant densities . This is the
first study on this crop in Yemen as trying to
introduced it instance of sun flower plant which
needs big inputs.

Materials and Methods:

The present study was carried out at the
Agricultural Experiment Station, Faculty of
Agriculture Sana'a University, during 2013
growing season to study the effect of three
different sowing dates (Feb.-10", Mar.-10™ and
Apr.-10™) and three different plant densities
(12.5, 25 and 37.5 plant/m?) on some
morphological traits , and Yield components of
Canola plant (Pactole variety).

Split - plot design experiment with three
replications was used. The main plots were
assigned to the three sowing dates treatments,
whereas the sub-plots treatments were assigned
to the three plant densities, total experimental
units 27 unit, Sub-plot size was 2 m long and 2 m

apart (total area of 4 mz) with 40 cm between
each two rows and 20 cm between hills in each
row. Before sowing, land was fertilized with
Super phosphate (46 % P,0Os) at the rate of 120
kg/ha and Nitrogen fertilizer, in the form of urea
(46% Nitrogen), was also applied at the rate of
80 kg N/ha 20 days from sowing. Weeds were
controlled by hand; climatic data are given in
Table (1) Soil was analyzed at the laboratory of
Soil and Water Department in the faculty. Data
of soil texture analysis are given in Tables (2, 3).
At harvesting time, ten random plants were
tagged in each sub- plot. The following traits
were measured: plant height (cm), number of
leaves/plant, Seed weight/plant (g) and 1000—
seed weight (g). Then the seed yield/ha was
determined from the yield of the internal three
rows and converted into kg/ha. For the
experiment, data of the studied characters were
analyzed by SAS program (1992).
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Table (1) Mean recorded temperature and humidity at the experimental
site during 2013 growing seasons

Months | Temperature (°C) | Humidity (%) Rain (mm)

February 17.4 43 1.4
March 17.9 47 8.1
14.2

April 19.3 47

Source: Civil Aviation &Meteorology Authority.

Table (2): Chemical properties of soil of the experimental site.

Soil PH soil oM Total nitrogen Phosphor Potassium
depth (%) (%) Mg/Kg Mg /kg
(cm)
0-30 8.30 0.95 0.09 5.80 150.13

Table (3): Physical properties of soil of the experimental site

Soil . .
Clay Silt Sand Soil
depth EC(dS/ m) o o o
(cm) (%) (%) (%) texture
0-30 0.4 15.50 25.80 58.70 Sand silt
Results and Discussion: presented in Table (4). Mean square (Table 4)
Analysis of variance for plant height, leaves showed a significant effect of three sowing dates
number per plant, Seed weight/plant(g) , 1000 which was found for leaves number/plant and
seeds weight (g) and Seeds yield (kg / ha) are seed weight/plant at 0.05 level of probability.
Table (4): Summary of analysis of variance of canola crop under the
effects of sowing dates and plant density ( 2013 seasons)
S.0.V D. f. | Plant height Leaves Seed weight/ plant| 1000 seeds Seeds yield
(cm) number/plant (2) weight (gm) (kg / ha)
Sowing dates 2 4340.55™ 19.905700° 23965.0954" | 0.297704™ | 1529751.08™
(sd)
E.M.S. (a) 4 978.41191 1.525700 3005.05093 | 0.28425454 | 1714455.10
Plant density 2 55.8560™ 0.267811™ 979.87315™ 0.180886™ | 2203666.9™
(pd)

(sd x pd) 4 120.3151™ 0.792144™ 52.75648"™ 0.110004™ | 205701.62™
E.M.S. (b) 12 93.723100 2.111700 1309.2537 0.092723 1919848.80
According to the means of the studied traits, height significantly decreased after Mar.-10™, the
presented in Table (5) the results show that plant Feb.-10" date achieved the highest plant height
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(141.41cm) ,then decreased to 97.61 cm on
Apr.-10™. The increase in plant height might be
due to the plants in the Feb.-10" sowing date
which had taken advantage of suitable weather,
moderate temperature which comparing with
plants grown under hot weather condition in the
late sowing date of the Apr.-10" to grow, and as
a result the environmental influences greatly
affect plant growth, the study.

results are confirmed with the results obtained by
[12]; [48]; [25]; [18], [20] and (31] reported that
the sowing date depend on the overall effect of
environment factors, and the delay sowing date
leads to a decrease in plant height [30]. The
results in ( Table 6) showed no significant
differences between the different plant densities
on plant height in compara is on with the results
found by.[45] who stated that plant height was
not affected by seeding rates, while others
presented that the increase in seeding rates leads
to an increase in the plant height [47 ]| and ,
decrease in plant densities caused reason
increasing in plant height [36 and 34], while the
increased in plant densities significant reduction
plant height [2].There is a comparison of the
mean of plant height Figure (2 A) as affected by

the sowing date. The results also indicated
interaction between sowing dates treatments and
plant densities on plant height .

The results in Table 5 show that leaves number
per plant responded to sowing dates, the 10th of
Feb produced the highest leaves number per
plant 13.119 leave/plant, while the lowest 10.222
leave/plant was found at 10™ of Apr. date , no
significant differences were found between
Feb.-10" | and the 10™ of Mar. sowing dates.
Similar results were obtained by [44] who found
that delaying sowing date significantly decreased
plant growth which is related directly to
environmental and genetic factors. The results
indicated no significant differences were found
among plant densities treatments on leaves
number / plant, (Table 6). Our findings are not in
agreement with results reported by [41], and [42]
whose results revealed that the decrease in plant
growth and development was associated with an
increase in plant density. The comparison of the
mean of, leafs no/plant, Figure (2 B) is affected
by the sowing date and plant density. There is an
interaction between sowing dates treatments and
plant densities on leaf number /plant.

Table (5): Effect of sowing date on growth and yield of canola ( during 2013 season)

Treatments Plant height | Leaves number Seed 1000 seeds Seeds yield
(cm) /plant weight/plant(g) weight(gm ) (kg /ha)
Fle(];ﬂ}_ 141.41° 13.1189* 40.49° 3.9700° 17422 %
Sg:g;g 1\’1[3{{ 12229 % 12.2556* 18.42 % 43106 ° 1406.0 *
Apr.- b b b a a
1o® 97.61 10.2222 8.63 4.0450 907.2
L.S.D.(0.05) 40.94 1.6167 22.69 0.7333 1683.5

The maximum seeds weight per plant (40.49g)
was given in the first sowing date (10" of Feb.),
while the third sowing date (10™ of Apr) gave the
minimum seed weight (8.63g/plant). No
significant differences were found between the
second (10th of Mar.) and the third (10™ of Apr.)
sowing dates. The reduction in seeds weight per
plant might be due to the adverse effect of
temperature conditions during the stages of
flowering , filling of the seeds and fruit setting of
the late sowing dates, that also cause decrease
number of pods per plant. These observations are
in line with those of [44] and [22]. [49]
concluded that later sowing date  reduced
number of pods per plant and number of seeds
per pod.

No significant differences between different
plant densities (12.5 ,25 and 37.5 plant/m®) on
seeds weight(g) /plant (Table 6). Similarly by
[14] reported that yield components were no
significantly influenced by seeding rates.
However others studies [1] indicated that seeds
weight /plant (g) decrease with plant densities
increased. Comparison of the mean of, seed
weight / plant Figure (1 C ) as affected by the
sowing date. The results showed interaction
between sowing dates treatments and plant
densities on seed weight/plant .

There was not significant differences were found
between the three sowing dates of Feb- 10, Mar-
10 and Apr- 10 on 1000 seed weight (g) Table
(5). The reason might be due to that no variations

242



The Effect of Different Sowing Date and Plant..........

Abdo Bakri Fakirah et al

between the temperature which play role in the
stage of the filling of the seeds during the three
sowing dates (Table 1) . Our results differ with
those of, [24] , [39] and [9] where they found
significant effect on 1000 seed weight and the
heights 1000-seed weight with early sowing. The
results indicated no significant differences
between three different plant density through

increase plant densities from (12.5 to 37.5
plant/m?) Table 6. This results, in general are in
agreement with those obtained by [27, 34, 11,
36, 22, and 14], [9] who reported that there was
no significant effect of different plant densities
on 1000-seed weight . The results also indicated
interaction between sowing dates treatments and
plant densities on 1000 seed weight trait .

Table (6): The effect of plant densities on growth and yield of canola ( during 2013 season).

Treatments Plant height Leaves See?a:l‘i;l%ht/ 1000 seed Seeds yield
(cm) number/plant P & Weight (gm) (kg/ha)
) 12.5 121.094° 11.9556° 19.822° 3.9344 922.8°
Plant Dens12ty 25 117.681° 11.9744° 21.522° 42172° 1209.2°
(Plants/ m”) a a 26194 ° A 2
37.5 122.531 11.6667 . 4.1900 2050.5
L.S.D.(0.05) 9.9435 1.4926 11.752 0.3225 1467.3

The results (Table 5) showed that there were no
significant differences between the means of
seed yield (kg/ha) among different sowing dates
(Feb.-10", Mar.-10™ and Apr.-10") this might be
interpreted to that Canola seed yield depends on
some components such as number of pods per
plant ,number of seed per pod , number of seed
per plant , seed weight per plant and 1000-seed
weight. And also seed yield can be attributed to
the main yield components. In addition the
environment factors greatly affect plant growth
and yield . Our results are confirmed with that
obtained by, [48] who reported no significant
differences between the means of seed yield of
canola plant at sown on April and May. These
results are not in agreement with those obtained
by [25, 18, 20, 31, 12 and 7] who reported that
seed yield significantly responded to different
sowing dates .

No significant differences were found among
different plant densities in seed yield (Table 6).
This might be due to that plant densities used
were not enough to increase seed yield as result
to the canola plant had less efficiency to control

the weeds which competites the Canola plant.
Similar results obtained by,[23] ,.[5] who
reported that low seed yield in lower plant
densities besides the high plant density had more
efficient control of weeds in high plant densities
and can also contribute to the control of growth
and development of weeds in rape seeds plants.
This agrees with the previous work which found
that seed yield and yield components were not
significantly affected by plant densities as
reported by [9] ; [22] and [14]. These
observations were not supported by the findings
of. [34], [41] and [42] who reported that high
seeding rates reduced seed yield, while other
workers found that increasing seeding rates
resulted in an increased seed yield [8 , 47, and
52].

Conclusion:

We conclude that, Canola plant respond under
the effect of dates planting and plant densities
under Sana'a conditions , it is recommended to
conduct other studies at different areas for this an
important oil crop.
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Figure (1): Comparison of the mean of plant height (A) ,(B) leafs no/plant and (C) seed
weight /plant) as affected by the sowing date and plant density
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