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Abstract- A field experiment was conducted at Agricultural research station Swabi during winter 2018-19 to
study “the effect of various seed rates and nitrogen levels on the productivity of canola”. The experiment was
conducted in randomized complete block design (RCBD) having three replications. Plot size was 6 m? with rows
40 cm apart and 3 m long having 5 rows. Three seed rates (3, 6 and 9 kg hal) and four nitrogen levels (0, 50, 75
and 100 kg ha') were used. Canola variety Durr-e-NIFA was used as test variety. Nitrogen as a source of Urea
was applied in two equal split doses. Half of nitrogen was applied during sowing time and half was applied after
the first irrigation. Results of the experiment showed that canola seeding rates and N levels showed significant
variation for all of the parameters recorded. Higher siliques plant®(458), grain siliques?(24), thousand grains
weight (3.41 g), grain yield (1873 kg ha) and oil content (45%) were maintained during the experiment when
seed rate were used at the rate of (6 kg ha). Nitrogen level (75 kg ha?) performed better and produced more
grains silique*(23), thousand grain weight (3.85 g), biological yield (3969 kg ha') and grain yield (2041 kg ha).
However plots treated with seed rate and N level (6 and 75 kg ha), respectively performed better than the rest of
the plots while in case of oil content it is recommended that 6 kg seed ha* and 50 kg N ha* produced more oil
content.

Index Terms- Seed rates; Nitrogen, Canola, Yield and yield components

I. INTRODUCTION
Canola (Brassica napus L.) is an annual rabi crop and is grown for its oil and animal feed. After soybean

and palm oil, the third-largest source of vegetable oil in the world is canola. Canola can be successfully
grown under both arid and irrigated land conditions and is tolerant to all of the extreme environmental
conditions (Qaderi et al., 2012). Fertilizer containing nitrogen (N) is essential for increasing crop yield
(Rathke et al., 2005). It is one of the most important nutrient elements for crop growth and protein
synthesis, cell size, protoplasm, and photosynthetic activity (Yasari and Patwardhan, 2006). N is a part
of chlorophyll, the green pigment of the plant that is responsible for photosynthesis (Walch-Liu et al.,
2000). Canola requires more minerals and accessible N than cereals, which frequently restricts grain
yield. Many researchers have demonstrated that applying large amounts of N considerably improves
canola's growth and yield (Kumar et al., 2001). Excess N, however, can reduce grain yield and quality
appreciably in canola (Laaniste et al., 2004). An excessive N rate or an inadequate amount of N
application could increase N content in grains, decreasing oil content and their commercial value
(Chamorro et al., 2002). Fathi et al. (2002) reported that increasing nitrogen fertilizer and plant density

caused a boost in grain yield in canola and the highest yield per hectare resulted. Salehian et al. (2002)
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showed that plant density significantly affected the number of siliques, secondary branches and grains
plant™. Leach et al., 1998 stated that increasing the plant population to 110 plants m decreased the
number of siliques and branches significantly. Prasad and Shakla (1991) concluded that canola grain
yield was affected by the interaction between plant density and nitrogen fertilizer, whereby the optimal
grain yield could be achieved by increasing plant density and nitrogen levels. N fertilizer mainly
increases canola leaf area index and leaf duration (Wright et al., 1988), similarly growth rates, number
of flowering branches, plant height, number of flowers, number and weight of siliques and seed yield are
influenced by N levels (Grant and Bailey, 1993). Increasing nitrogen fertilizer level and plant density
caused a boost in grain yield in canola (Fathi et al., 2002). It has been frequently reported that N
fertilizer increased seed yield of canola and winter oilseed rape (Cheema et al., 2001; Hocking and
Stapper 2001). The rapeseed adjusted seed yield across a wide range of plant populations, although it did
not compensate completely for the decreasing population (Angadi et al., 2003). Plants grown at high
densities are often more susceptible to lodging and increased disease incidence without the benefit of
any vyield increase (Leach et al., 1999). Higher plant population density has been recommended and
adopted to ensure a competitive crop and to control weeds in the early growth stages (Morrison et al.,
1990). Seeding rate, as well as the row spacing, is considered an important factor to optimize plant
population (Diepenbrock, 2000). Seed rate thus influences yield and yield contributing characters of
mustard (Johnson et al., 2001). The current was designed to enhance the canola production in the

climatic condition of Swabi.

Il. IDENTIFY, RESEARCH AND COLLECT IDEA
A field experiment was conducted at Agricultural research station Swabi during winter 2018-19 to

study the effect of seed rate and nitrogen on canola productivity. The experiment was conducted in
randomized complete block design (RCBD) having three replications. Plot size was 6 m? with rows
40 cm apart and 3 m long having 5 rows. Three seed rates (3, 6 and 9 kg hal) and four nitrogen
levels (0, 50,75 and 100 kg hal) were used. Canola variety Durr-e-NIFA was used as test variety. The
crop was sown on 3" November. Recommended dose of phosphorus (60 kg ha') was applied at the time
of seed bed preparation. Nitrogen as a source of Urea was applied in two equal split doses. Half of

nitrogen was applied during sowing time and half was applied after first irrigation.

Statistical analysis
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The data recorded was analyzed statistically using analysis of variance techniques appropriate for
randomized complete block design. Significant differences among treatments was determined using least
significant difference (LSD) test for main as well as interaction effects (Steel and Torrie, 1984).

1l WRITE DOWN YOUR STUDIES AND FINDINGS
RESULTS AND DISCUSSION

Number of siliques plant?, grains siliques™ and thousand grain weight of canola as affected by different
nitrogen levels and seed rates are given in Table 1. Data analysis revealed that seed rates and nitrogen
application has a significant effect on siliques plant™ while the interaction between N x SR was found non-
significant. Mean values of the data showed that more and less number of siliques plant™® (485 and 430) was
produced with the application of 100 kg N ha™ and control plots, respectively. Among seed rates, number of
siliques plant? (458 and 462) was found statistically at par for both 6 and 9 kg seed ha®, respectively. N
fertilizer mainly increases siliques plant? by increasing N levels (Grant and Bailey, 1993). Similar result was
also observed by Karamzadeh et al. (2010) and Taheri et al. (2012). Salehian et al. (2002) showed that plant
density significantly affected the number of siliques and secondary branches of canola crop. These results are in
line with Angadi et al. (2003); Shahraki et al. (2012) and (Malidareh, 2010).

Number of grain siliques™ of canola was significant affected with the application of N levels and seed rate.
Among the nitrogen, number of grains silique™ (23 and 24) was found statistically similar for both 75 and 100
kg N hal. The reason is that as the level of N increases the grains siliques™ increases (Ahmadi and Bahrani
2009). Shahraki et al. 2012 showed that higher and lower N levels significantly affected grains siliques™.
Among seed rates, seed rate of 6 kg ha™ proved superior and produced more grains silique}(24) while less
grains silique™ (20) were observed with the seed rate of 3 kg ha™’. These lines are parallel with (Malidareh,
2010). The increase in seed rate reduced yield components, number of seeds per pod and number of pods per
plant (Etemadi et al., 2013). Thousand grain weight of canola was significantly affected by various levels of
nitrogen, seed rates and also the interaction between N x SR. Heavier grains (3.85 g) were recorded in plots
which received 75 kg N ha while control treatments resulted in lighter grain (3.07 g). These results are similar
with the finding of Malhi et al. (2006). In case of seed rates, higher thousand grains weight (3.41 g) was
observed with the seed rate of 6 kg ha* while lower thousand grains weight (3.15 g) was obtained with 3 kg
seed hal. The statement is also in line with Arslan et al. (1994) and (Malidareh, 2010). The SR x N interaction
indicated that increasing seed rate and N levels upto (6 and 75 kg ha™) respectively, increased grain weight of

canola (fig. 1).
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Table 1. Number of siliques plant?, number of grains siliques™ and thousand grain weight (g) of canola as
affected by various seed rates and nitrogen application.

Seed rate (kg ha™) Siliques plant Grains silique™ Thousand grain weight

3 448 b 20c 3.15¢

6 458 a 24 a 34l1a

9 462 a 22 b 3.38Db
LSD (0.05)/Significance 6 1 0.08

Nitrogen levels (kg ha™)

0 430 d 20c 3.07c

50 442 ¢ 22 b 3.16Db

75 466 b 23 a 385D

100 485 a 24 a 3.18 a

LSD(0.05)/Significance 6 1 0.07

Interactions NS NS 0.14 (fig. 1)

B

¢ = N w
o U kL, 1N UL w L s W,
1

Thousand grain weight (g)
o

Nitrogen levels (kg ha'

Figure O1.
of canola

50 75

Seed rate (kg ha't)

mSR1=3

EmSR2=6
SR3=9

100

Interaction between seed rate and N levels for thousand grain weight

Data concerning biological yield, grain yield and oil content of canola are described in table 2. Biological yield

of canola was significantly affected by various nitrogen level and seed rates, while their interaction was found

non-significant. Maximum biological yield was recorded when nitrogen was applied at the rate of 100 kg ha*

which is statistically similar to 75 kg N ha™. Similar results were earlier reported by Ahmadi and Bahrani

(2009) who stated that biological yield was increased by increasing the fertilizer level. In case of seed rates,

maximum biological yield was obtained when seed rate were used at the rate of 9 kg ha® while 3 kg ha*

resulted in minimum biological yield. Biological yield increased with increasing seed rate due to higher density
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(Malidareh, 2010 and Ogrodowczyk and Wawrzyniak 2004). Nitrogen and seed rates were significantly
affected grain yield while the interaction between SR x N has a non-significant effect on grain yield of canola.
Grain yield of canola was statistically at par for both 75 and 100 kg N ha as compared to control treatment.
Similar result was reported by Thurling (1974) who observed that increasing in nitrogen levels increased grain
yield of canola. In case of seed rates, 6 and 9 kg seed ha® gave statistically the same grain yield of canola
followed by 3 kg seed ha™. Increasing seed rate increased seed yield of canola (Brandt et al., 2007). The
increase in yield is strongly correlated with increased in yield components such as siliques plant?, grains
silique, and grains weight (Malidareh, 2010). Qil content as affected by various levels of nitrogen and seed
rates. It is evident from the analysis that grain oil content of canola was significantly affected by various
nitrogen levels, seed rates and SR x N. Mean values of the data showed that increasing nitrogen level decreased
the grain oil content of canola. More oil content (45%) were recorded with the application of 50 kg N ha* while
low oil content (40%) was recorded with the application of 100 kg N ha™*. Among seed rates, higher oil contents
(45%) were recorded with the seed rate of 6 kg ha™* while lower oil contents (42%) were recorded with the seed
rate 9 kg ha. The SR x N interaction indicated that increasing seed rate and N levels upto (9 and 100 kg ha?)
respectively, decreased the oil content of canola (fig. 2).

Table 2. Biological yield (kg ha), grain yield (kg ha) and oil content of canola as affected by various seed
rates and nitrogen levels.

Seed rate (kg hal) Biological yield (kg ha®) Grains yield (kg ha) Qil content (%)

3 2529 ¢ 1688 b 44 b

6 3713 b 1873 a 45a

9 4380 a 2026 a 42 c
LSD (0.05)/Significance 602 226 0.83

Nitrogen levels (kg ha?)

0 2681 b 1518 b 44 b

50 3126 b 1679 b 45 a

75 3969 a 2041 a 44 b

100 4387 a 2211 a 40 c

LSD(0.05)/Significance 521 195 0.96

Interactions NS NS 1.66 (fig. 2)
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Figure 02. Interaction between seed rate and N levels for oil content of canola
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IV. CONCLUSION

It was revealed from the results of the experiment that canola seeding rates and N levels showed
significant variation for all of the parameters recorded. High number of siliques plant®(458), grain
siliques™(24), thousand grains weight (3.41 g) and grain yield (1873 kg ha*) were maintained during the
experiment when seed rates was used at the rate of (6 kg ha™) while N applied at the rate of (75 kg ha™)
produced higher grains silique(23), thousand grain weight (3.85 g), biological yield (3969 kg ha™) and
grain yield (2041 kg hal). It is recommended that seed rate at the rate of 6 kg ha* and N application at
the rate of 75 kg ha* produced more grain yield while in case of oil content it is recommended that 6 kg
seed ha! and 50 kg N ha* produced more oil content.

APPENDIX
Appendixes, if needed, appear before the acknowledgment.
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