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Abstract
Competition among plant for same resources such as nutrients, water, light etc ruin its desirable quality when these resources are not in
sufficient amount. Fertilizer application and Plant population must be managed properly for satisfactory growth and yield of Rapeseed. A Field
Experiment on impact of nitrogen on phonology and yield of rapeseed under varies plant population conducted at Palatoo Research Farm of
Agricultural University, Peshawar, Amir Muhammad Khan Campus Mardan in 2015-16. The trail was conducted in Randomized complete block
design replicated three times. Three levels of nitrogen i.e. 0, 75, and 125kg ha-1 along with three plant population densities i.e. 10, 15, and 20
plants m-2 were evaluated in the study. Results of the study revealed that seed yield. In short, the plant population of 20 plants m-2 and nitrogen
nutrition of 125kg ha-1 were efficiently produced the highest seed yield and.
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Introduction
Rapeseed (Brassica napus L.) is a member of family cruciferae.
It is now the 2nd most important source of vegetable oil in the
world and its oil is considered healthy for human nutrition due
to moderate content of poly-unsaturated fatty acids and lowest
content of saturated fatty acids among vegetable oils [1]. It is
source of edible oil production in Pakistan and got attention
of people of this country due to its bumper production in the
agro-climatic condition of Pakistan. In Pakistan rapeseed was
cultivated on 211 thousands hectares with production of 194
thousand tons. Unfortunately the production is decreased
3.2% respectively due to decrease in area [2]. In Pakistan the
production of edible oil is not sufficient to fulfill the demand
of our country. During the last two and half decades the edible
oil demand by Consumer’s has increased from 0.3 million tons
to 2.764 tons. Application of nitrogen (N) fertilizer and plant
density management regulate rapeseed growth and yield [3].
Rapeseed is very efficient in term of nutrient uptake and require
higher amount of nitrogen compare to cereals. Storage of
optimum N in stem delayed senescence [4]. Excessive application
of fertilizers and leaching of nitrate leads to environmental and
economic concern in agriculture, and new target are being set
to reduce N supply also improving genetically the NUE of crops
including oilseed rape. Suboptimal application of nitrogen suffer
protein yield, while oil yield is not favored by excessive nitrogen
application [5]. Plant population density influences yield and
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yield components of rapeseed [6]. Dense plant stand shade the
lower leaves in the canopy as effect plant, leading to a reduction
in capturing of light [7]. In semiarid conditions, the oilseed
crop gave low yield at a plant density of 10–15 plants m−2 [8].
Plant density is one of the most important cultural practices
determining seed yield, as well as other important agronomic
features of the crop [9,10]. Increments in yield were noted with
increase in plant density until other production factors are
not limited [11]. Keeping in view the importance of nitrogen
and plant population, the trail was conceptualized to optimize
production coast of rapeseed with finding of optimum plant
stand for higher yield of rapeseed.

Materials And Methods

To study the “impact of nitrogen on phonology and yield of
rapeseed under varies plant population” a field research was
conducted at Palatoo Research Farm of Agricultural University,
Peshawar, Amir Muhammad Khan Campus Mardan during winter
2015-16. Two factors i.e. Nitrogen levels (0, 75 and 125 kg ha-1)
and plant densities (10, 15 and 20 plants m-2) were evaluated
in the experiment. Seed of rapeseed was sow on a fine and well
prepared seed bed with plot size of 2m x1.5 m having 4 rows. A
basal dose of P at the rate of 60 kg ha-1 was applied at seedbed
preparation. Half dose of Nitrogen (N) was applied at sowing
time and remaining half dose was applied at rosette stages. Urea
and Single super phosphate was utilized as a source of nitrogen
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and phosphorus. For maintaining required plant population (10,
15, 20 plants m-2) thinning was done after 20 days of sowing.
Irrigation was done according to crop need and weeds were
removed manually in each experimental unit.

Data Recording Procedure

Days to emergence were counted from sowing date till 75%
plants emerged in a plot. Days to flowering were recorded when
75% plant arise flowers in each plot, days were counted from
sowing date till 75% flower formation. Data on pod formation
was noted by counting day from sowing up to 80% plant produce
pods. Days to physiological maturity were recorded when 75%
pods change color and days were counted from sowing to that
date. Two central rows were harvested threshed and seeds
collected were weighed using electrical balance and converted
to kg ha-1.

Statistical Analysis

non-significant impact of nitrogen and plant population.
Nitrogen and plant population significantly alter flowering
duration of rapeseed (Table 1), the interaction between density
and nitrogen was found significant (Figure 1). Flowering
duration extend with increment in N application. Maximum days
to flowering (113.33 d) were taken by the plots fertilized with
125kg N ha-1. Plant population densities had adverse effect on
flowering formation. Plant density of 10 plants m-2 took more
days to flowers formation. Nitrogen nutrition and various plant
population densities significantly affect days to pod formation
(Table 1). Days to pod formation increases with increments in
N application, while the plant population of 10 plants m-2 take
more days to produce pods. Similarly days to physiological
maturity was altered by nitrogen levels and plant population
densities (Table 1).

The data recorded was analysed statistically using analysis of
variance techniques (ANOVA) suitable for randomized complete
block design. Treatments means were separated using LSD value
at 0.05% probability level for significant F test.

Results

The phonological study (days to emergence, flowering,
pod formation and maturity) of rapeseed is greatly concerned
with maintaining of optimum plant stand and management of
nitrogen. Data in Table 1 regarding days to emergence revealed

Figure 1: Interaction between nitrogen and plant population for
days to flowering.

Table 1: Days to emergence, flowering, pod formation, maturity and seed yield of rapeseed influence by plant population and nitrogen levels.
Treatment

Days to Emergence

Days to Flowering

5.89

105.33 c

125

5.67

113.33 a

LSD

5.89
Ns

10

5.78

20

6.11

15
LSD

N*P.P

Days to Maturity

Seed yield (kg ha-1)

124.11 c

156.33 c

1089.8 c

133.78 a

164.89 a

Nitrogen(kg ha-1)

0

75

Days to pod
Formation

108 b

128.89 b

2.039

2.1737

Plant population (m-2)

113.44 a

33.556

1298 b

125.67 b

165.44 a

1476.9

127.67 b

Ns

2.039

2.1737

*(Figure 1)

2.3456

1557.7 a

158.67 b

107.78 b

Ns

1437.7 b

133.44 a

5.56

105.44 c

161 b

*(Figure 2)

158.11 b
2.3456
Ns

1300.2
33.556

*(Figure 3)

Means of the same category followed by different latters are significantly different from each other using LSD test at 0.05 level of
probability.
NS = Non-significant, * = Significant at 0.05 level of probability.

The combine effect of nitrogen and plant population
density was found non-significant for maturity. The duration
of crop extend as the N application is increases. Maximum
days to maturity (164.56 d) were noticed in the plots applied
with 125 kg N ha-1, while minimum days to maturity (156.33
d) were observed with 0 kg N ha-1. Among different population
02

density, plant population of 20 plants m-2 took more days to
maturity. It was observed that decreasing space between plants
with increasing nitrogen levels delayed days to physiological
maturity (Figure 2). Seed yield of rapeseed significantly affected
by plant population and nitrogen levels, whereas the interaction
between density and nitrogen was also found significant (Table
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2). Plant density of 20 plants m-2 produces the highest seed yield
as compared to other plant population. Increments in nitrogen
fertilization boast the seed yield of rapeseed. Nitrogen nutrition
at the rate of 125kg ha-1 gives higher seed yield (1567.67kg ha-1)

than 0 kg N ha-1(1079.67kg ha-1). It was noticed that diminishing
space between plants with increasing nitrogen levels enhanced
seed yield (Figure 3).

Table 2: Mean square value for days to emergence, flowering, pod formation, maturity and seed yield of rapeseed influence by plant population
and nitrogen levels.
SOV

Days to Emergence

Days to Flowering

Days to pod
Formation

Days to Maturity

Seed yield

Nitrogen

0.148 ns

149.333**

210.25**

165.14**

556564.1**

N*P

0.51ns

30.33**

118.18**

30.07ns

43998.11**

Plant population

ns

Error

0.70ns
1.29

152.33**
33.33

= Non-significant, * = Significant at 0.05 level of probability.

Figure 2 : Interaction between nitrogen and plant population for
days to pod formation.

Figure 3 : Interaction between nitrogen and plant population for
seed yield of rapeseed.

Discussion
Days to emergence is not significantly altered by nitrogen
and plant population. The non-significant impact of nitrogen
and plant population on days to emergence could be explained
by the fact that during germination the young seedling utilizes
its own endospermic food and not capable of nutrient uptake.
Flowers formation is significantly affected by nitrogen and plant
population. Delayed flowers appearance was observed with
higher nitrogen. It may be due to the fact that higher nitrogen
rate enhance the vegetative growth of the plants due to non-stop
cell division which ultimately delay the reproductive cycle [12].
Reported that crop phonology of Brassica napus was not affected
by N application, but slightly delayed with increasing nitrogen
however. With wider plant spacing delayed reproductive growth
was noticed in the study. Similarly, reported that increasing
the spacing between rows considerably delayed the flowering
of rapeseed [13]. The pod formation period is significantly
increased with nitrogen nutrition and with 10 plants m-2. This
03

146.81**
37.85

150.03*
44.07

94785.01**
9020.347

may be due to the sequence of growth stages followed by the
crop, as flowering formation is delayed which ultimately extend
pod formation period in same pattern. Plant population and
nitrogen significantly affect crop duration. Higher nitrogen
nutrition delayed crop maturity. Possible reason might be with
increasing nitrogen increased the vegetative growth of the plants
therefore it delayed the maturity of the crop. Similar results
were previously reported by observed that increasing nitrogen
nutrition delayed the maturity of the crop [12]. Similarly dense
population of 20 plants m-2 takes more days to reach maturity.
Likewise increasing seeding rate decreased maturity of canola
was earlier reported by [14]. Seed yield of rapeseed enhanced
with nitrogen nutrition of 125 kg ha-1 with using of dense plant
population. The possible reason might be due to increase in
nitrogen and population density pod m-2 increase which cause
boast in seed yield. The higher seed yield may be due to efficient
utilization of nitrogen by higher plant densities. Present result
supports the previous study of [15]. Similarly, indicating that
increasing nitrogen and plant population had a positive impact
on seed yield [16,17].

Conclusion

From the results discussed it is concluded that nitrogen at
125kg ha-1 with a plant population of 20 plants m-2 perform well
in the existing climatic condition and recommended for farmer
cultivation in the agro-ecological condition of Mardan.
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