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ABSTRACT

Use of imbalance fertilizers and its application methods may cause reducing crops productivity. Therefore the proper 
level of fertilizers and appropriate methods is required to sustain the productivity of crops and soil fertility. Different 
levels of Nitrogen and its application methods were used to improve the canola productivity. A field experiment 
was conducted at University of Agriculture, Peshawar research farm in 2015-16. Randomized complete block design 
in split plot arrangement was applied with four replicates. Application methods (Broadcast method, rows one side 
placement, rows both side placement and rows between) were allotted to main plots and N levels (40, 70 and 90 
kg ha-1) were allotted to subplots. Experimental results exhibit that all the parameter were significantly (p ≤ 0.05) 
different; maximum days to emergence (9), maximum number of plant m-2 (32), maximum days to first flowering 
(97), maximum grain pod-1 (28), maximum 1000 grain weight (3.2 g), maximum grain yield (985 kg ha-1) were noted 
at plot that fertilized with 70 kg ha-1 N along with both side placement of rows. It can be concluded that N at 70 kg 
ha-1 and both side placement of rows produce a higher yield and yield attributes of canola.
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INTRODUCTION

Canola (Brassica napus L.) is considered worldwide as the most vital 
protein and vegetable oil sources. Among the oil crops it ranked 
3rd and 5th among important economically crops following wheat, 
maize rice and cotton [1]. The residues being left after extraction is 
a rich source of protein for livestock feed under cool temperature 
rapeseed grows best up to flowering. After flowering, the seed 
size, oil content and tolerant in high temperature [2]. Compare 
to other cereal crops the winter rapeseed required a high amount 
of nutrients. Nitrogen fertilizers play a vital role in improving 
the crop yield [3]. In the absence of essential nutrient the plant 
cannot complete the essential processes for all crops and N is an 
important factor. Proper nitrogen nutrition plays a positive role 
in plant survival. An excessive N rate or an inadequate moment 
of N application could increase N content in seeds, decreasing oil 
content and their commercial value [4]. Available nitrogen and 
proper sowing data are the most important factors affecting seed 
yield of oilseed rape [5]. Canola plant has a high demand for crop 
nutrients, including nitrogen and N deficiency commonly limit 
canola yield [6].

MATERIALS AND METHODS

A field experiment was led at University of Agriculture, Peshawar 
research farm during 2015-16 to assess the influence of different 
Nitrogen levels and its application methods on canola yield and 
yield parameters. The experiment was conceded out in randomized 
complete block design in split arrangement with four replicates. 
The subplot size was 3×5 m. The N levels (40, 70 and 90 kg ha-1) 
were placed in subplot, while methods of application (broadcast 
method, rows one side placement, rows both side placement and 
rows between). All the cultural practices were uniformly kept 
throughout the experiments.

The factor and treatments details were given below.

Factor A (Nitrogen levels kg ha-1)

T1=N 40 kg ha-1

T2=N 70 kg ha-1

T3=N 90 kg ha-1
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Factor B (Methods of application)

1. Broadcast method.

2. Rows one side placement.

3. Rows both side placements.

4. Rows between.

The data recorded were days to emergence, number of plants m-2, 
days to first flowering, number of grain pod-1, 1000 grain weight (g), 
grain yield (kg ha-1) (Table 1).

Days to emergence

Data was recorded by counting day numbers from sowings date to 
80% emergence.

Number of plant m-2: Data concerning plant m-2 was noted by 
plant number counting in one meter distance in each subplot 
randomly at three places then average was taken and converted by 
given formula.

Number of plant m-2 =
Number of Counted Plants

R R distance rowlength number of rows− × ×

Days to first flowering: Data concerning days to first flowering 
counting the days from sowing date to plant show flowering.

Number of grains pod-1: Data about number of grain pod-1 were 
counting the grains numbers per pod by randomly selected plants 
from each treatment then average were taken.

1000 grain weight (g): After threshing, 1000 grains were counted 
by counting machine and weighted.

Grain yield (kg ha-1): Data concerning grain yield after threshing 
from each sub plot properly weighting and converted to kg ha-1.

Grain Yield=
.

Grain yield middle four rows
No of rows rowlength R R distance× × −

× 1000

Statistical analysis: The recorded data were statically analyzed (p ≤ 
0.05) through F-test [7].

RESULTS

Data regarding Table 2 days to emergence were not significantly 

affected by nitrogen level and application methods were significantly 
different from one another. In nitrogen level the maximum days 
to emergence (9) was observed when applied at 70 kg ha-1 while 
minimum (8.5 days) was recorded from the plot fertilized with 40 
kg ha-1. In case of application method maximum days ware observed 
by both side of the rows, while the interaction was non-significant. 
In number of plant m-2, the maximum (30) were observed when 
nitrogen applied at 70 kg ha-1, while minimum was observed at 
40 kg ha-1. In case of application methods, the maximum was 
observed in both sides placement of the rows. Data regarding days 
to first flowering, the maximum were observed from plot fertilized 
at 70 kg ha-1, while minimum was observed from plot fertilized 
with 40 kg ha-1. Similarly in application methods, the maximum 
days to flowering were observed in both sides of the rows, while 
minimum days related with broadcast, while the interaction was 
also non-significantly affected. In number of grain per pod, the 
maximum was recorded from plot which received 70 kg N ha-1, 
while minimum was at 40 kg ha-1. In case of application methods, 
the maximum was recorded from both sides placement, while 
minimum was from one side placement. In 1000 grain weight, the 
maximum weight was observed from the plot fertilized with 70 
kg ha-1, while minimum was at 40 kg ha-1. Similarly in application 
methods combination, the maximum was observed from both sides 
placement while minimum was from application method one side 
placement. Data regarding grain yield, the maximum (985 kg/ha) 
was observed from the plot that had 70 kg N ha-1, while minimum 
grain yield (932 kg/ha) was related fertilized plot by 40 kg N ha-1. 
In case of application methods combination, the maximum grain 
yield was recorded from both sides placement, while minimum was 
recoded from one side placement.

The experimental site soil texture class was silt loam (Table 3). The 
pH was alkaline (7.80) and EC value (0.16) was less than 1 dS m-1 

Nitrogen Levels kg ha-1 Days to 
Emergence

Number of 
Plant m-2

Days to First 
Flowering

T
1=40 8.5 28 85

T2=70 9 31 97

T
3
=90 9 29 93

p ≤ 0.05 Ns ** ***

Application Methods

Broadcast method 10 29 92

One side placement of 
the rows

9 29 97

Two side placement of 
the rows

11 32 100

Between rows 9 30 94

p ≤ 0.05 ** ** ***

Ns=Non-significant; Ns=p>0.05; **p ≤ 0.01; ***p ≤ 0.001

Table 1: Days to emergence, number of plant m-2, days to first flowering as 
affected by different nitrogen levels and its application methods in canola.

Physico-chemical Properties Units Values

Texture Silt loam

Bulk density g cm-3 1.28

pH ( 1:5 soil water extract) 7.80

EC (1:5 soil water extract) dS m-1 0.16

Organic matter content % 0.85

Total Nitrogen % 0.34

AB-DTPA extractable phosphorus mg kg-1 4.37

AB-DTPA extractable potassium mg kg-1 85.23

Table 2: Number of grains pod-1, 1000 grain weight (g), grain yield (kg 
ha-1) as affected by different nitrogen levels and its application methods 
in canola.

Physico-chemical Properties Units Values

Texture Silt loam

Bulk density g cm-3 1.28

pH ( 1:5 soil water extract) 7.80

EC (1:5 soil water extract) dS m-1 0.16

Organic matter content % 0.85

Total Nitrogen % 0.34

AB-DTPA extractable phosphorus mg kg-1 4.37

AB-DTPA extractable potassium mg kg-1 85.23

Table 3: Physico-chemical properties of soil of the experimental site.
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so the condition of the soil was non saline. The experimental site 
was medium in P content while N, K and organic matter content 
was deficient.

DISCUSSION

Data regarding Table 2 showed days to emergence the nitrogen 
levels were non-significant and its application methods had effected 
significantly, while the interaction had affected non-significantly. 
The results are similar to [8] who indicated that days to emergence 
didn’t response to nitrogen levels due to the physical properties of 
soil such as moisture etc. The number of per plant had significantly 
affected by both nitrogen levels and application methods, while the 
interaction affect was non-significant. The finding are correlated to 
[9] who stated the nitrogen enhance the vegetative and reproductive 
growth of canola. Days to first flowering response was significant in 
cases of nitrogen levels and application methods, while the effect 
was non-significantly in case of interaction. The results are in line 
with [10] who concluded that nitrogen fertilizers and broadcast 
method increased the photosynthesis rate, and the plant consumed 
more nitrogen as result more flowers in plant produced.

The number of grain per pod was affected significant in both 
nitrogen level and its application method, while interaction had 
non-significantly affected. The findings are in line with [11] who 
concluded that optimum nitrogen level and proper application 
method enhance the productive growth and more grain were 
produced. The 1000 grain weigh were also significantly affected by 
both factors, while the interaction affect was non-significant. The 
results are correlated with [12] who reported that proper nitrogen 
level increase the weight of grain due to high uptake of nitrogen 
which result heavier grain. Similarly, the grain yield affect were 
also significant in nitrogen level as well as the application method, 
while the interaction affect was non-significant. The results are in 
line with [13] who concluded that proper rates of nitrogen and 
its appropriate method had significantly increases the yield and its 
attributes.

CONCLUSION

Nitrogen level at70 kg ha-1 and its application both sides placement 
had produced maximum days to emergence, days to first flowering, 
number of plants-2, grain per pod, 1000 grain weight, and grain 
yield. It is concluded from the given result that Nitrogen level at 
70 kg ha-1 and two side placement methods were recommended 
for higher yield and yield parameter of canola. Further studies are 

required to identify and integration of other organic with inorganic 
fertilizers on different crops under the different ecological zone of 
KPK.
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