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EFFECT OF DIFFERENT IRRIGATION AND NITROGEN LEVELS ON THE
SEED AND OIL YIELD OF CANOLA (Brassica napus L.)

Asghar Ali, M. Kashif Munir, M. Asghar Malik and M. Farrukh Saleem
Department of Agronomy, University of Agriculture, Faisalabad

Influence of four nitrogen levels (0, 60, 90 and 120 kg N ha') and three irrigation regimes (2,3 and 4) on the seed yield
and oil quality of hybrid canola (cv. Hyola 401) was evaluated in a field trial at University of Agriculture, Faisalabad
during 1999-2000. Seed oil content were decreased but protein content were increased with the increase of irrigation
frequencies and nitrogen rates. Canola gave higher seed (47.78 q ha'1) and oil (21.31 q ha') yield and resulted in
highest net return of Rs. 47383.08 ha" (Rs. 278.72 net income per day) with benefit-cost ratio (BCR) of 4.84 when
90 kg N ha' with 3 irrigations were applied.
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INTRODUCTION

Self-sufficiency in food production is an essential pre-
requisite for economic development of a country. At
present, Pakistan is encountered with the problem of food
deficit. Pakistan spends millions of dollars on the import
of major food items like edible oil, pulses, dry milk and
tea which is a major drain on our depleting foreign
reserves. With steadily increasing demand due to rapid
population growth, urbanization and meager and
fluctuating domestic production base, the country has got
the status of third largest importer of the edible oil in the
world. Nearly 65 to 70 percent of its requirements are met
through imports of palm oil and soybean oil (Anjum,
1993). The total requirement of edible oil for 2001-02 was
1.7 million tones of which 29.1 % came from local
production while remaining 70.9% was imported at the
cost of US$.786 million (Anonymous, 2002). Among
various types of oilseeds grown in the country, the canola
has the potential to bridge the gap between domestic
demand and supply due to its higher oil content.
Water lent fertility to soil because it serves as a medium
for nutrient absorption by the plant and nitrogen is
involved in most of the biochemical reactions that
compose life. Their availability in proper quantity at
various growth stages affects both the yield and chemical
composition of the produce. Most of the herbaceous plant
parts constitute about 80-90% of water and almost every
plant process is affected directly or indirectly by the water
supply (Balasubramaniyan and Palaniappan, 2001). Low
leaf water potentials influence leaf production through
their effects on leaf initiation in meristems and there is
evidence that vegetative growth is reduced as moisture
stress is increased (Hussain, 1994). High rate of N
application at sowing leads to more rapid leaf area
development, prolongs the life of leaves, improves leaf
area duration after flowering and increases overall crop
assimilation, thus contributing to increased seed yield
(Wright et al. 1988). Increase in the amounts of water
and nitrogen fertilizer applierl, increased leaf water

potential, stomatal conductance, light absorption, leaf
area index and seed yield (Yadav et al., 1994). Increasing
irrigation and nitrogen levels increased seed and oil yield
and protein content but decreased oil content in Brassica
cultivars (Tomer et al., 1990 and Taylor et al., 1991).
However, Rathore and Patel (1989) observed highest
seed yield, number of branches and pods per plant, seed
per pod and 1000-seed weight with increase in nitrogen
rates up to 80 kg N na' and 3 irrigations incase of
Brassica juncea. Shrivastava et al. (1988) observed
highest harvest index with 2 irrigations and 90 kg N ha"
in Brassica juncea. Keeping all this in view, a study was
conducted to determine the irrigation and nitrogen
requirements of canola to harvest maximum seed and oil
yields under agro- ecological conditions of Faisalabad.

MATERIALS AND METHODS

Investigations were carried out at the University of
Agriculture, Faisalabad, during .Rabi' season of 1999-
2000 on a sandy clay loam soil having approximately
0.935% organic matter, 0.0467% N, 9.1 ppm available
phosphorus and 131 ppm available K with pH 8.0.
The experiment was laid out in randomized complete
block design (RCBD) with split plot arrangement, using a
net plot size of 1.2 x 5 m and replicated thrice. Various
irrigation levels viz., 2(six weeks and ten weeks after
sowing) 3 (six weeks, ten weeks and twenty weeks after
sowing) and 4 (six weeks, ten weeks, twenty weeks and
twenty-three w~eks after sowing) were randomized in
main plots while nitrogen levels (0,60,90 and 120 kg ha")
were in sub plots. A standard dose of phosphorus l.e. 60
kg ha" was applied as a basal dose. Urea and TSP were
used as source of nitrogen and phosphorus, respectively.
Whole phosphorus and 1/2 nitrogen was side dressed at
sowing time and remaining 1/2 nitrogen was top dressed
with second irrigation. All other agronomic practices were
kept uniform and normal for all the treatments. Crop
(canola cv. Hyola-401) was sown on 14th October, 1999
using a seed rate of 5 kg ha" and was harvested on 4th
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bearing branches. These results are in line with those of
Zaman and Malik (1999) who reported increased number
of seeds per pod of ricebean with the application of
nitrogen and partially in line with those of Rathore and
Patel (1989) as they reported an increase in number of
seeds per pod in mustard with the increase in nitrogen
rates and irrigation frequency as well.
It is also evident from the data (Table 1) that nitrogen
rates had highly significant effect on 1000-seed weight of
canola while the irrigation levels did not show any such
effect on this parameter. Among fertilizer levels, plots
fertilized @ 90 kg N ha" gave the highest 1000-seed
weight of 4.03 g as against the lowest (3.64 g) for control.
Sarkar and Ghatak (1988) also reported an increase in
1000-grain weight of yellow sarson with the increase in
irrigation levels and nitrogen application rates.

Table-1. Growth and yield parameters of canola as affected by different irrigation and nitrogen levels.

April, 2000. It was left in the field for sun drying for four
days and then threshed manually. Standard procedures
were followed for recording data on various yield and
quality parameters of the crop. Data were analysed
statistically using Fisher's Analysis of Variance Technique
and treatment means were compared by applying Least
Significant Difference (LSD) test at 5% probability level
(Steel and Torrie, 1984).

RESULTS AND DISCUSSION

Table1 reveals that various irrigation levels had non-
significant effect on final plant height while nitrogen levels
affected it significantly. Maximum plant height (156.13
cm) was recorded in N3 (90 kg N ha") which was

Plant Pods No. of 1000-seed Seed yield Oil Protein
Treatments height plant" seeds weight (g) (q ha") content content

(em) pod" ("!o) ("!o)
Irrigation

11(2 irrigations) 152.12NS 290.21NS 24.99NS 3.77NS 31.74NS 45.65a 20.61b
.

12(3 irrigations) 146.06 318.88 24.92 3.84 39.79 44.17b 20.83b
13(4 irrigations) 147.68 299.54 25.26 3.83 39.17 44.08b 21.59a
LSD - - - - - 0.251 0.675,

Nitrogen

N1(control) 137.16c 245.70b 24.11c 3.64c 26.76c 45.40a 20.45c
N2(60 kg N ha') 148.29b 300.32a 24.81 bc 3.77b 38.616 44.90b 20.87b
N3(90 kg N ha') 156.13a 333.62a 25.51ab 4.03a 42.50a 44.63b 21.27a
N4(120 kg N ha') 152.89ab 331.87a 25.81a 3.82b 39.72b 43.60c 21.45a
LSD 5.78 4.67 0.865 0.117 1.763 0.294 0.201

* = Any two means not showing a letter in common differ significantly at 5% level of probability.
NS = Non-significant

however, statistically at par with N4(120 kg N ha-1) while
minimum plant height (137.16 cm) was found in control.
Similarly Table-1 shows that maximum number of pods
(333.62) were obtained in N3 (90 kg N ha-1) and it
however, did not differ statistically from N2 (60 kg N ha')
and N4 (120 kg N ha') treatments, while irrigation levels
were found to have non-significant effect on the
parameter under discussion. These results are in line
with the findings of Rathore and Patel (1989).
The comparison of individual treatment means reflects
that the highest number of seeds (25.81) per pod were
present in N4 treatment where 120 kg N ha" was used
against control (N1) producing lowest number of seeds
(24.11) per pod. More number of seeds per pod in
fertilized plots may be attributed to better utilization of
atmospheric and soil resources resulting in more fruit

Data pertaining to seed yield of canola as affected by
different nitrogen rates presented in Table1 shows that
the highest seed yield of 42.50q ha-1 was obtained in
case of 90 kg N ha' (N3) and it differed statistically from
rest of all the treatments under study, control produced
the lowest seed yield (26.76 q ha') while the irrigation
regimes showed non-significant effect on this parameter.
Cheema (1999) obtained maximum seed yield of canola
with 90 kg N ha". In contrast, Narang and Gill (1992)
reported that seed yield of Brassica napus was increased
with increasing levels of irrigation (up' to four irrigations)
and nitrogen rates (up to 150 kg ha ).
Maximum oil content (45.65%) were recorded in case of
2 irrigations and it differed significantly from rest of the
treatments(Table1). The minimum seed oil content
(44.08%) were observed with 4 irrigations. Table1 further
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showed that increasing level of nitrogen decreased oil
content, so statistically highest oil content (45.40%) were
recorded in control treatment and lowest (43.60%) when
120 kg N ha' was applied. These results are in
conformity with those of Tomer et al. (1990) and Taylor et
al. (1991).
Table1 also exhibited that seed protein content were
significantly affected by different irrigation and nitrogen
levels. Maximum protein content (21.59%) were observed
with 4 irrigations and differed significantly from all other
treatments while minimum protein content (20.60%) were
observed with the application of 2 irrigations. Moreover,
it can also be noted that N4 treatment (120 kg N ha")
gave maximum protein content (21.45%) against the
minimum protein content of 20.45% resulted in case of
control treatment. These results are supported by those
reported by Ghatak et al. (1992) and Saleem et al.(2001)
who concluded that increasing levels of irrigation and
nitrogen fertilizer had a favourable effect on the protein
content of mustard seed.
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