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A comprehensive analysis of response to sowing date in canola has
been studied under true Mediterranean type environment. The field
research were conducted to investigate the influence of sowing dates on
growth and flowering patterns and seed yield of canola cultivars during
2004-05 and 2005-06 growing seasons. Six sowing dates were estab-
lished at about 20 days intervals from 1st October to 10th January. The
responses of growth, flowering, oil content, seed yield and components
of yield were consistent in both years. Cultivars tended to respond similarly
to sowing date for the characters studied. The results apparently showed
that late sowings caused to decline in seed yield of canola cultivars. The
decline of seed yield with delay in sowing date could be explained by
shortening the length of the reproductive period and consequently the
potential grain-filling period. Practically, later planted plants reached
both pre-flowering and post-flowering period sooner compared to those
planted earlier. The present study highlights the practical importance of
sowing date in growing and flowering patterns, yield formation and oil
content of canola cultivars.

Key Words: Brassica napus L., Canola, Growth, Oil content, Seed
yield, Sowing date.

INTRODUCTION

Canola (Brassica napus L.) is an important oilseed crop in the world. It is
globally recognized as an alternative to temperate cereals in the winter-spring growing
season of most temperate agricultural regions and is the single most important
winter oilseed crop1. With this characteristic, canola can be rotated with wheat
when sown in winter.

Canola is a new and promising oilseed crop for south part of Turkey. It has a
quite limited acreage but its production is recently expanding in this region by
replacing wheat growing areas. Traditional practice in the southern is to sow wheat
in mid-November to mid-December. Same practice is now being applied to canola
by cultivators. Nevertheless, considerable amount of seed yield reduction in canola
has been observed when planting dates delay.
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Indeed, there is an urgent need to grow canola as a winter rotational crop
because most of vegetable oil and oilseeds consumed in Turkey is imported from
abroad with a value of about one billion dollars annually2,3. Canola has the potential
to fill the gap as a winter oilseed without sacrificing any other oilseed crop harvested
area. Moreover, it is harvested at least 15 days earlier than wheat that can be useful
for second crop farming in the southern parts.

A better understanding of development in canola would help in devising strategies
for managing the crop in traditional cereal production areas. An important manage-
ment factor in the production of all crops is sowing date4. To date, a detailed manage-
ment practices for canola development and seed yield have not been described for
the southern part as a true Mediterranean type environment. A typical Mediterranean
environment characterised by short, mild and wet winters and long, hot and dry
summers5. There is high rainfall in winter and a long drought period and high temper-
atures after May. High rainfall and relatively low temperature in vegetative growth
period and high temperature and drought during grain filling period should take
into consideration for determining optimum sowing time. Otherwise delayed sowings
in this environment may result in more seed yield reduction than in other canola
growing areas. Accordingly, the aim of this study was to determine the effects of
sowing dates on growth, flowering, oil content, seed yield and its components in
four canola cultivars under Mediterranean environment conditions.

EXPERIMENTAL

The study was conducted in the experimental field of West Mediterranean Agri-
cultural Research Institute of Antalya (36°52'N, 30°50'E, 15 m elevation) during
the 2004-2005 and 2005-2006 growing seasons. The soil was an alkaline (8.60)
clay with low organic matter (1.90 %). The previous crop for the plots planted in
both years was wheat. Temperature, rainfall and relative humidity of the experimental
site during the crop growing period was presented in Table-1.

The study consisted of the factorial combination of 6 sowing dates and 4 culti-
vars in both years. Treatments were arranged in a split-plot design with sowing
dates as main plots and cultivars as sub-plots completely randomized in 3 blocks.
Each sub-plot had four rows, 0.30 m apart and 4 m long. Four canola cultivars used
in the study were Bristol, Capitol, Licord and Licrown. Plots were over-seeded and
hand-thinned shortly after seedling emergence.

Cultivars were sown on 6 dates each year: 1 October, 20 October, 11 November,
1 December, 24 December and 10 January of 2004-2005 growing season; and 30
September, 20 October, 11 November, 6 December, 24 December and 17 January
of 2005-2006 growing season. Fourth and last sowings were delayed by 5 and 7 d,
respectively in the second year when compared with the first year of the study
because of rainfall and excessive wet soil conditions. Data were not taken from 5th
and 6th sowings since there were almost no flowering plants due to vernalization
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TABLE-1 
MONTHLY AND GROWING SEASON PRECIPITATION, TEMPERATURE AND 

RELATIVE HUMIDITY IN ANTALYA IN 2004-2005 AND  
2005-2006 GROWING SEASONS 

Temperature (ºC) Relative humidity (%) Precipitation (mm) 
Months 2004-

2005 
2005-
2006 

Long-term 
averages* 

2004-
2005 

2005-
2006 

Long-term 
averages* 

2004-
2005 

2005-
2006 

Long-term 
averages* 

October 21.8 19.0 19.4 59.1 54.9 62.0 015.5 017.2 077.4 
November 15.2 13.8 14.0 57.4 56.0 66.0 146.9 142.2 179.4 
December 11.2 11.7 10.8 60.0 63.1 67.0 176.8 129.6 241.3 
January 10.8 09.0 09.2 63.5 55.1 68.0 428.9 319.0 195.5 
February 10.2 11.1 09.6 59.8 63.3 68.0 126.8 084.5 138.8 
March 13.4 13.3 11.7 62.0 71.4 66.0 029.9 078.2 117.1 
April 16.7 17.2 15.6 59.5 63.7 67.0 007.4 087.3 052.8 
May 21.1 21.0 20.1 58.8 64.2 68.0 074.7 012.3 029.9 
June 25.4 25.9 25.1 58.7 57.9 61.0 005.5 021.9 009.7 
*60 years 

requirements of cultivars. Hereafter, sowing dates in each year will also be referred
to as first, second, third and fourth.

Nitrogen, phosphorus and potassium were applied at a rate of 80 kg per hectare
at sowing in both years as a complete fertilizer. Weeds were controlled by hand.
Recommended insecticides were applied to the plots to prevent aphid damage. The
plots were irrigated once for stand establishment immediately after sowing and
thereafter the plants were grown under rainfed conditions.

Seed yields were taken by hand-harvesting in central two rows of each plot for
seed yield determination that was recorded in g per plot and then converted hectare
basis. Plant height, number of branches, number of pods per plant, number of seeds
per pod, stem height to the first pod were measured from randomly selected plants
from central two rows of each plot. One thousand, clean, mature seed were hand
counted and weighed to determine 1000 seed weights. The seeds obtained from each
genotype in different sowing times in a given year were subjected to oil extraction
using Soxhlet apparatus with gravimetric method. For every accession, seeds were
bulked and 5 g clean and mature seed samples taken for oil content analysis. The
data obtained were analyzed using MSTAT-C software package program6.

RESULTS AND DISCUSSION

Growth and development:  Developmental and flowering patterns were greatly
influenced by sowing time. A delay in sowing shortened both development and
flowering times of all the cultivars. The period from sowing to stem elongation
ranged from 106 to 156 days in Bristol, 106 to 157 days in Capitol, 108 to 162 in
Licord and 105 to 157 days in Licrown (Table-2). Similarly, days to first flower and
to 100 % flowering gradually shortened in all the cultivars in both years when
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sowing dates were delay (Table-2). In the fifth and sixth sowing times, there were
only 1 or 2 flowering plants in all the plots because of vernalization requirements
of the plants (data not shown). Apparently, warmer temperatures inhibited the growth
of canola cultivars from fifth and sixth sowing dates.

Changes in sowing dates produced statistically significant differences in time
to emergence in the second growing year (Table-2). In the first sowing date, the
period from sowing to emergence ranged from 5 to 6.7 in all the cultivars. This
period had longer in the subsequent sowing dates with a range of 6.7 to 13.3. Relati-
vely cold temperatures in the late sowings caused to longer emergence times.

As shown in Table-2, the means of two growing seasons, 2004/05 and 2005/06,
revealed progressive and statistically significant decreases in the number of branches
when sowing dates were delay. The number of pods per plant showed a similar
trend of decrease with delayed sowing. The pod distribution per branch, including
the terminal raceme, was the same (data not shown) in agreement with the findings
of Momoh and Zhou7. Number of pods per plant is a major determinant of the
canola yield and it is dependent on the number of flowers produced by plant2.

Seed yield, yield components and oil content:  Seed yield, stem height to the
first pod, plant height, number of pods per plant and number of branches were
significantly influenced by sowing dates (Tables 2 and 3). Average plant heights of
cultivars indicated a significant decrease with delaying sowing dates in both years.
The cultivars had a lower means for stem height to the first pod and plant height
characters in the first growing season compared to second one. The trend was the
same for seed yield and 1000-seed weight. The differences in sowing dates had
significant effects to seed yield. The cultivars, Bristol, Capitol, Licord and Licrown,
produced the highest seed yields in the first sowing date in both years. In the subse-
quent sowing dates, their means exhibited progressive and statistically significant
decreases in the two growing seasons. The highest seed yield values in both years
were obtained from Licrown. In parallel to seed yield trend, there were progressive
and significant decline for number of pods per plant. This decline was sharper in
2005/06 compared to 2004/05 growing season (Table 2). Total number of pods per
plant was significantly lower in late sowings in both years.

Surprisingly, there was not statistically significant change for number of seeds
per pod depending on sowing dates in both years while significant differences were
observed for 1000-seed weight only in the first year of the experiment as well as oil
content (Table-3). There were statistically differences among the canola cultivars
for 1000-seed weight. Apparently, the means of cultivars for 1000-seed weight in
the second year had higher than the first year of the experiment. Generally, this was
reverse for number of seeds per pod. There was no direct relation between oil content
and sowing dates. While there was a significant decrease for all the agronomic
traits with delaying sowing dates, oil content was not influenced by the different
sowing dates (Table-3).
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The results reported here underline the faster growth and development of canola
when sowing dates were delay. This had the consequence of shortening the length
of the reproductive period and consequently the potential grain-filling period. The
results are consistent with the study of Robertson et al.8. In parallel, Hocking and
Stapper9 reported that late sowing resulted in a shortening of the pre-flowering
period and that the duration between flowering and maturity. A similar response
occurred among the cultivars studied at changing sowing dates. Later planted plants
reached flowering sooner compared to those planted earlier.

Late sowings caused delayed plant establishment and decrease in stem elongation
and flowering times. Especially, stem elongation occurs very early but the stem
tends to be weaker, leading to increased incidence of lodging at late sowings. This
effect was also observed by Momoh and Zhou7 and Bilgili et al.10 when the crop
was grown at higher seeding rate. However, there were no lodging problem occurred
in this study since plant height was also importantly decreased at late sowings.

The results in this study showed that early sowings had a great advantage to
obtain high yields by allowing plants to long duration of pre-flowering, flowering
and grain filling periods. According to Mendham et al.11 and Hocking12, late sowings
shorten the vegetative and reproductive phases of canola development through temper-
ature and photoperiod effects and increase yield losses because of water deficit
during flowering and seed filling. Water deficits during flowering and maturity
have a great effect on seed yield13-15. Meteorological data in Table-1 supported this
phenomenon. There was much lower precipitation in April, May and June compared
to other months of the growing period but the temperature was gradually getting
higher in these months as a typical Mediterranean environment. Hence, late sowing
plants were not able to escape the warmer temperatures and water stresses that
arisen at the end of the growing season causing to lower seed yield.

Not only direct effects of environmental conditions but also indirect effects via
number of pods per plant, number of branches, 100-seed weight, stem height to the
first pod, plant height and thus fruiting zone length had a great impact on seed yield
at late sowings. According to Thurling16 and Scarisbrick et al.17, the most important
cause of lower yields at late sown oilseed rape is a decrease in number of pods per
plant. The differences in sowing dates had significant influences on pod number of
canola cultivars. Delayed sowings resulted in a significant decrease in the number
of branches per plant as a consequence of shorter growing period and less growth
before anthesis. This decline also caused a reduction in the number of pods on all
branches.

Cultivars responded similar to sowing date differences for plant height and
stem height to the first pod. The shortening in the vegetative and reproductive phases
of canola development in delayed sowings caused to consistent reduction in plant
height and stem height to the first pod characters.

Number of seeds per pod was not influenced by sowing dates. This result supports
the finding of Momoh and Zhou7 who noted that the number of seeds per pod was
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not affected by increased plant density and delayed transplanting. Nevertheless,
sowing dates has significant influences on 1000-seed weight. This contrast showed
that later sowings caused to produce less assimilates due to water deficiency and
shorter grain-filling period. Apparently, the means of cultivars for 1000-seed weight
in the second year had higher than the first year of the experiment. This was, in
general, reverse for number of seeds per pod. These two traits are genotype-dependent
characteristics. The characteristics have been shown differ due to various growing
conditions such as delayed sowings. The reduction in the 1000-seed weights of the
late-sown rapeseed can be attributed to increasing temperature9 and a decrease in
the magnitude of leaf area (data not shown), which is considered a factor of practical
importance in terms of seed set and development of rapeseed2. These observations
also support the contrast between number of seeds per pod and 1000-seed weight
as mentioned above.

In summary, in both years of the study, the highest yields were achieved when
canola was planted in the first week of October. This is adequate time following
second crop (i.e., maize, sesame, soybean, etc.) harvest to prepare the field and
plant canola as a main crop. Seed yield of canola was much higher when sown
early. The decrease in seed yield potential with late sowings is due to shortening
the length of the reproductive period and consequently the potential grain-filling
period. Oil content was not influenced by the sowing dates. Similar percentage of
oil can be obtained even in the late sowings. For this reason, sowing times should
be arranged for the seed yield character. This information provided by this experiment
may be helpful for the recommendation of sowing date and its influences on canola
flowering, development, oil content and production in similar climatic conditions
of the world.
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