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ABSTRACT

A field experiment was conducted at New Developmental Farm (NDF) of The University of Agriculture,

Peshawar during winter 2011 to study the effect of various seed rates and nitrogen levels on the productivity of

late sown brassica. The experiment was conducted in Randomized Complete Block Design having three

replications. Five seed rates (2, 4, 6, 8 and 10 kg ha-1) and six nitrogen levels (0, 50, 75, 100, 125 and 150 kg

ha-1) were used. Rapeseed variety DURR-E-NIFA was sown on 25th Nov. Statistical analysis of different

parameters revealed that days to maturity, siliques m-2, grains silique-1, thousand grains weight, grain yield and

oil percentage were significantly affected by both nitrogen as well as seed rates. Late maturity (163 days) and

higher number of siliques m-2 (27048) were observed with seed rate of 10 kg ha-1. Number of grains silique-1

(24), thousand grains weight (3.5 g) and grain yield (2246 kg ha-1) was higher with seed rate of 8 kg ha-1 while

oil percentage was maximum (44.9 %) with seeding rate of 6 kg ha-1. Among nitrogen levels, nitrogen applied at

the rate of 150 kg ha-1 delayed the maturity (163 days). Siliques m-2 (26863), grains silique-1 (24), thousand

grain weight (3.6 g), and grain yield (2255 kg ha-1) was maximum with the use of 100 kg N ha-1. Grain oil

content was higher (44.7 %) with 75 kg N ha-1. It was concluded that higher grain yield were observed with

application of 100 kg N ha-1 and 8 kg seed ha-1while higher oil content was recorded at 50 kg ha-1 N and 6 kg

ha-1 seed rate which are recommended for higher yield and oil content for late sown brassica.
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INTRODUCTION

Rapeseed/mustard is world’s third largest source of vegetable oil after soybean and palm oil. Worldwide
production of rapeseed has increased six-fold between 1975 and 2007 (FAO, 2004). Every ton of
rapeseedroughly yields ca. 400 kg of oil. World rapeseed/mustard production was 58.4 million tons in the 2010-
2011 growing season. In Pakistan during 2010-11, rapeseed canola was grown on an area of 217 thousand ha
with 192 thousand ton production, with an average yield of 886 kg ha-1.In Khyber Pakhtunkhwa during 2010-11,
rapeseed canola was grown on an area of 17.1 thousand ha, with 7.9 thousand ton production, and average yield
of 450 kg ha-1 (MINFA, 2011).

Brassica is an annual rabi crop and the normal time of seeding of most of the rapeseed cultivars in Pakistan is
from mid-October to mid-November (Khalil and Jan, 2002). With delay in sowing, the seed germination is
seriously affected due to low temperature resulting in low plant population and thus lower yield. Thus, to
maintain proper plant population, higher seed rates must be used.Maintaining optimum plant density in rapeseed
is very difficult in the cold regions where low temperature in autumn decreasing germination percentage.High
rain in winter damage seedling and clay soil result in poor seedbed conditions and thus inadequate density.
Therefore, optimum plant population of rapeseed is more critical in the similar regions of the world. Factors
reported to reduce plant populations of canola include inadequate or excessive soil moisture, soil crusting, low
temperature, seeding equipment, late spring frost and hail damage (Mendham et al., 1995). Angadiet al. (2003)
showed that rapeseed adjusted seed yield across a wide range of plant populations, although it did not
compensate completely for the decreasing populations.

Nitrogen fertilizer plays a vital role in enhancing crop yield (Rathkeet al., 2005; Amanullahet al.,2013). Many
studies have shown that both growth and yield of rapeseed are enhanced significantly by high doses of applied
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N (Bilsborrowet al., 1993; Kumar et al., 2001; Cheemaet al., 2001). Sheppards and Bates (1980) noted
increased yield with increasing N rates up-to 100 kg ha-1. Ibrahim et al. (1989) concluded that yield increased
with rates of N upto 213 kg ha-1. Excess N, however, can reduce grain yield and quality appreciably (Cheemaet
al., 2001; Laanisteet al., 2004).

Fathiet al. (2002) reported that increasing nitrogen fertilizer level and plant density caused a boost in grain yield
in canola. Leach et al. (1998) stated that increasing the plant population to 110 plants m-2 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.Keeping in view the importance of seed rate and
nitrogen in maintaining proper plant population and proper number of productive units per unit area, this
experiment was designed to improve the productivity of late sown Brassica using various seed rate; to enhance
the yield of late sown brassica using various nitrogen levels and to study the interactive effect of nitrogen levels
and seed rates on the productivity of late sown brassica.

MATERIALS AND METHODS

The experiment was conducted at New Developmental Farm (NDF) of The University of Agriculture
Peshawarduring winter 2011, in randomized complete block design having three replications. Plot size was 15
m2 with rows35cm apart and 5 m long. Each plot had nine rows.Five seed rates (2, 4, 6, 8 and 10 kg ha-1) and six
nitrogen levels (0, 50, 75, 100, 125 and 150 kg ha-1) were used. Nitrogen was applied in two equal splits. Half of
the N was applied at sowing and the remaining half at the time of flower initiation. Rapeseed variety DURR-E-
NIFA was used as test variety. The crop was sown on 25th November2011. Recommended dose of phosphorus
(60 kg ha-1) was applied at the time of seedbed preparation.

Data were recorded on days to maturity (DM), number of siliques m-2(SM2),, number of grainsilique-1(GPS),1000
grain weight (TGW), grain yield (GY),and seed oil content.DMwas counted from the date of sowing to the date
when the color of the 80% siliques turned from green to brown in each plot.Data regarding SM2 were recorded by
counting the number of siliques in three rows of plants each row one m long at three different locations in each plot
and then averaged and converted into number of siliques m-2. Ten siliques of various sizes were randomly selected
and number of grains in each silique was counted. Then average was worked out for the calculation of GPS.
Thousand grains were counted from grain lot of each plot and weighed to record TGW.ForGY, plants harvested
from the four central rows in each plot for biological yield at maturity were dried, threshed and weighed. The yield
was converted to kg ha-1. Oil contentwas determined by analyzing the (5 g) samples obtained from bulk grains from
each plot with the help of near infra-red reflectance spectroscopy (Daunet. al. 1994) system at Oilseed Quality Lab,
Crop Breeding Division, NIFA Peshawar.

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).

RESULTS AND DISCUSSION

Days to maturity

Days to maturity of late sown brassica as affected by various seed rates and nitrogen levels are presented in
Table 1. The table showed that increasing nitrogen levels enhanced maturity. Maximum days to maturity (163
days) were taken with the application of 150 kg N ha-1, while minimum days to maturity (161 days) were taken
in the control plots. It means increasing nitrogen increased the vegetative growth of the plants therefore it
delayed the maturity of the crop. Similar results were previously reported by Kutcher et al. (2005) who stated
that increasing nitrogen application delayed the maturity of the crop. Among different seed rates, seed rate of 10
kg ha-1 took more days to maturity (163 d) while minimum days to maturity (161 d) were taken with the seed
rate of 2 and 4 kg ha-1. Increasing seeding rate decreased maturity of canola was earlier reported by George et al.
(1999). The interaction of seed rate and nitrogen also affected days to maturity (Fig 1). It was observed that
increasing seed rate with increasing nitrogen levels delayed days to maturity except 6 kg seed rate ha-1, at which
early maturity observed with 75 kg N ha-1.
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Fig 1. Interaction of nitrogen and seed rate for days to maturity of late sown brassica

Number of Siliques m-2

Table 1 shows number of siliques m-2 of late sown brassica as affected by nitrogen levels and seed rate. It was
found out that nitrogen levels and seed rates had significant effect on number of siliques m-2 while the
interactive effect of nitrogen and seed rate was insignificant. Among nitrogen levels, maximum number of
siliques m-2 (26863) were recorded with the application of 100 kg N ha-1, while minimum number of siliques m-2

(20020) were observed in the control plots. The probable reason for this might be that increasing nitrogen
increased siliques plant-1 therefore resulted in more siliques m-2. These results are in line with Ali et al. (2002).
In case of seed rate, higher number of siliques m-2 (27048) were recorded with the seed rate of 10 kg ha-1, which
was statistically similar with siliques m-2 (26081) obtained from 8 kg seed rate ha-1 while minimum number of
siliques m-2 (19551) were recorded with the seed rate of 2 kg ha-1.The probable reason for higher number of
siliques m -2 due to higher seed rate might be the plant density increased due to higher seed rate resulting in
higher siliques m-2. Similar results are earlier reported by Vanda et al. (2009).\

Table 1. Days to maturity (DM), Siliques m-2(SM2) and grains silique-1 (GPS) of late sown brassica as affected
by various nitrogen and seed rates

Treatment DM SM2 GPS
Nitrogen (kg ha-1) 0

50
75

100
125
150

161 c
162 b
161 b
162 b
163 a
163 a

20020 c
21597 c

23764 bc
26863 a
24967 b
24372 b

20 d
21 cd
22 bc
24 a

23 ab
23 ab

LSD (0.05) 0.68 1879 1.42
Seed rates (kg ha-1) 2

4
6
8

10

161 c
161 c
162 b
163 a
163 a

19551 d
21376 c
23930 b
26081 a
27048 a

20 c
22 b
21 bc
24 a
22 b

LSD (0.05) 0.62 1715 1.3
Interactions  N × S 1.51 (Fig.1) Ns Ns
Mean values of the same category followed by different letters are significantly different from each other at 5% significance
level.
Ns: Non-significant

Number of Grains Silique-1

Data regarding grains silique-1 as affected by nitrogen levels and seed rate are given in Table 1.  It was noticed
that grains silique-1 of late sown brassica were significantly affected by different nitrogen levels and seed rate
while their interaction was found non-significant. Maximum number of grains silique-1 (24) was recorded with
the application of 100 kg N ha-1, while minimum number of grains silique-1 (20) were recorded in control plants.
The increase in grains silique-1 might be due to the fact that nitrogen enhanced the growth of the crop and
produced more dry matter that resulted in more grains silique-1. The plants took more nitrogen and enhanced the
rate of photosynthesis which resulted in more vigorous growth. Similar results are stated by Tusaret al. (2007).
Among seed rates, seed rate of  8 kg ha-1 proved superior and produced maximum number of grains silique-1

(24) while minimum grains silique-1 (20) were observed with the seed rate of 2 kg ha-1. This might be due to the
moderate competition and efficient nutrients availability to the plants due to the optimum level of seed rate.
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Thousand Grains Weight (g)

Data regarding thousand grains weight of late sown brassica as affectedby nitrogen levels and seed rate are
given in Table 2. It was observed that thousand grains weight was significantly affected by nitrogen levels, seed
rates as well as their interaction. Among nitrogen levels, maximum thousand grains weight (3.6 g) was recorded
from the plots treated with 100 kg N ha-1 which was statistically at par with (3.53 and 3.5 g) of thousand grains
weight obtained from the plots treated with 125 and 150 kg N ha-1 respectively, while lower thousand grains
weight (3.3 g) was recorded from the control plots. Increasing nitrogen levels increased grain weight for which
the probable reason is that higher availability of nitrogen increases the nutrients uptake and enhanced the dry
matter accumulation in grains which resulted in heavier grain. Hamidiet al. (2007) reported parallel results. In
case of seed rate, higher thousand grains weight (3.55, 3.48 and 3.46 g) was observed with the seed rate of 8, 10
and 6 kg ha-1, while minimum thousand grains weight (3.29 g) was obtained with 2 kg seed rate ha-1.The
interactive effect of both factor showed that increasing nitrogen levels with increasing seed rates increased the
thousand grains weight (Fig 2.).

Fig 2. Interaction of nitrogen and seed rate for thousand grains weight of late sown brassica

Grain yield (kg ha-1)

Grain yield of late sown brassica as affected by nitrogen levels and seed rates is presented in Table 2. Analysis
of the data showed that grain yield of late sown brassica was significantly affected by various nitrogen levels
and seed rates while their interaction was found non-significant. Among nitrogen levels, higher grain yield
(2255 kg ha-1) was obtained with the application of nitrogen at the rate of 100 kg ha-1,which was statistically at
par with 2043 and 2018 kg ha-1 obtained from the plots treated with 125 and 150 kg N ha-1 respectively, while
minimum grain yield (1424 kg ha-1) was recorded in the control plots. In case of seed rates, maximum grain
yield (2246 kg ha-1) was recorded with 8 kg seed rate ha-1 which was statistically at far 2215 kg ha-1 of grain
yield obtained with the seed rate of 10 kg ha-1. Minimum grain yield (1504 kg ha-1) was recorded with seed rate
of 2 kg ha-1.

Table 2. Thousand grains weight (TGW), Grain yield (GY) and Oil content (OC) of late sown brassica as affected by
various nitrogen and seed rates

Treatment TGW (g) GY (kg ha-1) OC (%)
Nitrogen (kg ha-1) 0

50
75

100
125
150

3.30 b
3.35 b
3.35 b
3.60 a
3.50 a
3.53 a

1424 d
1685 c

1850 bc
2255 a

2043 ab
2018 ab

43.2 b
44.1 ab
44.7 a

44.0 ab
42.8 b
42.7 b

LSD (0.05) 0.12 246 1.37
Seed rates (kg ha-1) 2

4
6
8

10

3.29 c
3.41 b
3.46 ab
3.55 a

3.48 ab

1504 c
1646 bc
1784 b
2246 a
2215 a

43.3 b
43.6 b
44.9 a
43.3 b
42.9 b

LSD (0.05) 0.12 224 1.25
Interactions  N × S 0.27 (Fig.2) Ns 3.07 (Fig.3)
Mean values of the same category followed by different letters are significantly different from each other at 5% significance level.
Ns: Non-significant
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Grain Oil Content (%)

Grain oil content of late sown brassica as affected by nitrogen level and seed rate is given in Table 2. Analysis
of the data showed that nitrogen levels, seed rates as well as their interaction significantly affected the grain oil
contents of late sown brassica. Mean values of the data showed that increasing nitrogen level decreased the
grain oil content of late sown brassica, however higher grain oil content (44.7 %) was recorded with the
application of 75 kg N ha-1, while minimum oil content (42.7 %) was recorded with the application of nitrogen
at the rate of 150 kg ha-1. The decrease in oil content due to higher nitrogen might be due to the fact that
nitrogen increased the protein content of grains which resulted in reduced oil contents. Similar results were
previously reported by Al-Barrak (2006). Among seed rates, higher grain oil contents (44.9 %) were recorded
with the seed rate of 6 kg ha-1, while lower oil contents were recorded with the rest of the seed rates. The
probable reason for this might be that higher seeding rate increased plant population and the inter plant
competition increased while at lower seed rate plant population is lower and competition for nutrients and
assimilates are also reduced thus resulting in higher oil content. Vanda et al. (2009) reported similar results, who
concluded that increasing seed rate decreased oil content in seeds. The interaction N x S indicated that
increasing nitrogen up to certain level along with increasing seed rate to a moderate level increase oil content in
grains, while further increase in nitrogen decrease oil content regardless of the seed rate (Fig 3).

Fig 3. Interaction of nitrogen and seed rate for seed oil content (%) of late sown brassica

CONCLUSIONS AND RECOMMENDATIONS

It was concluded that higher days to maturity were obtained at 125 kg ha-1 N, while higher grain yield, SM2,
GPS and TGW were obtained at 100 kg N ha-1. Similarly, higher OC were obtained at 50 kg N ha-1.Higher days
to maturity, SM2, GPS and grain yield were noticed at 8 kg ha-1 seed rae, while higher TGW and OC were
obtained at 6 kg ha-1 seed rate.

On the basis of the above conclusion, nitrogen at the rate of 100 kg ha-1and seeding at the rate of 8 kg ha-1 are
recommended to get higher yieldinbrassicawhen sown upto 25th November .
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