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 Statistics indicating that canola had more annual production growth than soybean, 
cotton, sunflower and peanut  and  its  world  production  evaluated  from  fifth  order  

to  third  order.  Increasing  population  followed  by increasing  consuming  vegetable  

in  recent  years  caused  to  more  than  90%  consumption  oil  of  Iran  supply  via 
imports. In order to the effects of nitrogen amounts and planting density on qualitative 

and quantitative characteristics of canola, experiment was carried out in 2011 crop 

season in research farm of Islamic Azad University of Chaloos branch in Iran. The 
experiment was a split plot in a randomized complete block design with three 

replications, that nitrogen application rates in four levels (0, 100, 200, 300 Urea/kg.ha-

1), as the main factor and planting density (65, 80, 90 plant in m2) in Three levels were 
considered as sub-plots. The results showed that simple variance analysis showed that 

Simple effect of nitrogen amount, planting distance and their interaction has significant 

on seed yield (P<0.01).  Mean comparison showed that, maximum seed yield, with 300 
kg urea per acre and planting density of 80 plants (m2) were obtained (4410 kg/ha). As, 

Mean comparison showed that, maximum oil yield, with 300 urea (kg/ha) and planting 
 density of 80 plants (m2) were obtained (2028 kg/ha). 
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INTRODUCTION 

 

Canola is rapidly gaining acreage as a rotation alternative with small grains and other crops. Grown in 

several regions of the Iran; canola has strong demand as a healthy vegetable oil. Canola’s main selling point has 

been its low level of saturated fats, making it popular as cooking oil and for use in processed food. Canola 

(Brassica napus L.) has recently been introduced to Iran hoping to overcome oil deficiency. Canola cultivars oil 

have higher notorious value in compare with other oil seeds due to its high unsaturated fatty acids one way to 

increasing seed yield/m2 is using suitable cultivars compatible with climate conditions of any region in desired  

planting  density  in a  manner with create minimum competition among  plants. One of  the main goals in 

agriculture is determining best plant density to yielding desired yield. Desired density obtain when canopy have 

maximum leaf area to uptaking sunlight at the beginning of reproductive stage [13]. Goals such as  improving  

absorbed  sunlight  by  changing  plant  density and  also changing  row  spacing  persued  in  agricultural plants  

planting [15]. Increasing light penetrating into lower parts of canopy by changing it's structure is a  management  

way with  cause to improving yield [21]. Little, if any, is known about agricultural practices to maximize canola 

oil production in Iran. Sowing time is an important factor that determines the length of growing season and 

hence yields. If planted in spring, they can be grown as summer crop but the seed yield would be decreased due 

to short growing season and lack of enough water at the end of growing season, thus, winter cropping is 

preferred. In oilseed rape, row spacing or plant density vary considerably worldwide, depending on the 

environment, production system and cultivar. Previous studies have shown that plant density is an important 

factor affecting rapeseed yield. Plant density in rapeseed governs the components of yield, and thus the yield of 

individual plants. A uniform distribution of plants per unit area is a prerequisite for yield stability (Diepenbrock 

2000). Early spring sowing of oil canola delayed flowering and reduced reflection of radiation during flowering 

which were important factors leading to the highest yields achieved by late sowing [12]. Al Barzinjy et al [1] 

investigated the effects of different plant densities ranging from 20 to 130 plants/m
2
 in rapeseed. They 

concluded that pods per plant, seed weights and dry matter per plant decreased as plant density increased. 
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Yield response of rapeseed to increasing N rate varies with different environmental variables, including 

weather, soil type, residual fertility (especially nitrate), soil moisture, and cultivar. Nitrogen increases yield by 

influencing a number of growth  parameters such as branches  per plant and flowers per plant and by  producing 

more vigorous growth and development [2,23]. Wright  et al. [24], working with rapeseed in Australia, reported  

that N prolongs the life of leaves, improves leaf area duration after flowering and increases overall crop  

assimilation, thus contributing to increased seed yield. On the other hand, excessive use of N fertilizer can 

increase lodging with yield and quality reductions [19,3]. Since early frosts are common and cool conditions 

prevail in the late summer, planting date can play a major role in determining the seed yield and quality in 

regions with short growing season. Numerous research studies for different climates have shown that planting  

date influences the growth, seed yield and quality of rapeseed [10,16]. Studies by Scott et al. [18] showed that 

reduced yields in late plantings were primarily related to a significantly lower number of pods per unit area and 

reduced seed weight. Degenhardt and Kondra [7] also suggested that delayed seeding resulted in a significant 

decrease in seed yield, harvest index, racemes per plant and racemes per unit area. To date, management 

practices required for optimal yield of oilseed rape have been described for neither Karaj in Iran. The objective 

of this study was to determine effects of nitrogen amounts and planting density on qualitative and quantitative 

characteristics of canola (Brassica napus L.). 

 

MATERIALS AND METHODS 

 

This experiment was carried out in 2011 crop season in research farm of Islamic Azad University of 

Chaloos branch in Iran. The experiment was a split plot in a randomized complete block design with three 

replications, that nitrogen application rates in four levels (0, 100, 200, 300 Urea/kg.ha
-1

), as the main factor and 

planting density (65, 80, 90 plant in m
2
) in Three levels were considered as sub-plots. For determination of 

agronomic traits of each experimental plot, 10 plants were randomly selected and their morphological 

characteristics were measured. After harvesting the following parameters were investigated: Plant height, 

Number of pod in plant, seed yield and oil content. The most important feature is the quality of canola oil 

Percent That determine the amount of seeds per plot in envelopes and placed 20 g was transferred to a 

laboratory. The canola seed oil was determined by NMR (Nuclear Magnetic Resonance) based on magnetic 

induction works and a hydrogen atom is spectrometry. All data collected in this study were subjected to analysis 

of variance (ANOVA) using PROC SPSS statistical program. Mean comparisons were conducted with Duncan 

(p<0.05). 

 

RESULTS AND DISCUSSION 

 

Plant Height:  

Simple variance analysis showed that Simple effect of nitrogen amount, planting distance and their 

interaction has significant on plant height (P<0.01) (Table 1). Mean comparison showed that, maximum plant 

height, with 300 kg urea per acre and planting density of 65 plants (m
2
) were obtained (110.9 cm) (Table 2). 

Momoh et al, In the experiment conducted on rapeseed noted that the density of the wing Wires and degradation 

of chlorophyll in the plant increased and this increase in mortality from competing And the result is a drop in 

performance )Momoh E.J. et al., 2003(. Higher plant population density has been recommended and adopted to 

ensure a competitive crop and to control weeds in the early growth stages [17]. 

 

Number of pod in plant: 

Simple variance analysis showed that Simple effect of nitrogen amount, planting distance and their 

interaction has significant on number of pod plant (P<0.01) (Table 1). Mean comparison showed that, maximum 

number of pod plant, with 300 kg urea per acre and planting density of 65 plants (m
2
) were obtained (104) 

(Table 2). The number of pods per plant is the most responsive of all the yield components in oilseed rape [6]. 

Low density populations produce more branches that carry fertile pods, thus prolonging the seed development 

phase. Plants grown at high densities are often more susceptible to lodging and increased disease incidence 

without the benefit of any yield increase, but the presence of fewer pod-bearing branches should produce more 

synchronous pod and seed development and result in more uniform seed maturation, improved harvesting ability 

and possibly lower seed glucosinolate and higher oil contents [14]. Heikkinen, and Auld, [9] recommended 

densities  more  than  to  plants.m
-2

  to  canola. James and Anderson [11] suggested that yield increased with 

increasing in plant density by increasing pod/m
-2

. 

 

Seed yield: 

Simple variance analysis showed that Simple effect of nitrogen amount, planting distance and their 

interaction has significant on seed yield (P<0.01) (Table 1). Mean comparison showed that, maximum seed 

yield, with 300 kg urea per acre and planting density of 80 plants (m
2
) were obtained (4410 kg/ha) (Table 2). 
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Chavan et al. [4], Patel et al. [20] and Tanveer et al. [22] support these results. Chen et al. [5] The study of four 

different concentrations of 1,3,6 and 9 plants per square foot of rapeseed ,Three planting dates, they observed an 

increase in density to 32 plants per square meter increased performance, But was observed  with the increasing 

density of the reduced performance. The highest yield on 16 April and the density was 32 plants per square 

meter [5]. 

 

Oil content: 

Simple variance analysis showed that Simple effect of nitrogen amount, planting distance and their 

interaction has significant on oil content (P<0.01) (Table 1). Mean comparison showed that, maximum oil 

content, with zero urea (kg/ha) and planting density of 65 plants (m
2
) were obtained (48.9 %) (Table 2). 

 

Oil yield: 

Simple variance analysis showed that Simple effect of nitrogen amount, planting distance and their 

interaction has significant on oil yield (P<0.01)(Table 1). Mean comparison showed that, maximum oil yield, 

with 300 urea (kg/ha) and planting density of 80 plants (m
2
) were obtained (2028 kg/ha) (Table 2). 

 
Table 1: Analysis of variance on some agronomic traits affected by nitrogen amounts and planting density in Canola. 

SOV DF 
Plant height 

(cm) 
N. of pod/plant 

Seed yield 

(kg/ha) 

Oil content 

(%) 

Oil yield 

(kg/ha) 

Replication 2 21.04ns 39.29ns 40732.9ns 1.71ns 17560.03ns 

Nitrogen Amounts 2 1068.49** 7469.47** 11088506.6** 9.30ns 2239833.6** 

Error (a) 3 37.21 118.86 23567.9 3.03 8113.31 

Planting Density 6 192.38** 1266.77** 2180413.7** 1.37ns 460847.6** 

N. * Density 2 41.29** 313.27** 76297.67** 0.35ns 13108.7** 

Error (b) 6 6.57 44.04 7895.72 0.41 810.44 

CV % - 2.81 10.9 3.18 1.36 2.16 

ns, * and ** : Non significant at the 5 and 1% levels probability respectively. 

 

Table 2: Main Comparison of yield component in soybean, under interaction effect of nitrogen amounts with planting density 

Treatment 
Plant height 

(cm) 
N. of pod/plant 

Seed yield 

(kg/ha) 

Oil content 

(%) 

Oil yield 

(kg/ha) 
Nitrogen 

amounts 

Planting 

density 

0 95 77 f 18.4f 1191i 48.21abc 574.2i 

0 80 81.3ef 28.03ef 1884g 48.18abc 907.4g 

0 65 81.9de 30.9e 1568h 48.9a 776.7h 

100 95 85.05de 35.5e 1914g 48.1abc 921.7g 

100 80 86.7cd 51.6d 2484ef 48abc 1191ef 

100 65 86.5cd 61.7d 2388f 48.8ab 1166f 

200 95 86.7cd 58.5d 2572e 47.7bcd 1226e 

200 80 90.3c 85.9dc 3761c 46.6de 1752c 

200 65 103.2b 92.6ab 3579d 47cde 1681d 

300 95 102.3b 75.9c 3592d 46.6de 1673d 

300 80 103.1b 87.7b 4410a 45.9e 2028a 

300 65 110.9a 104a 4192b 46.6de 1953b 

Means with similar letter were not significant at the 5% probability level. 
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