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 An experiment was done in the research – field of Islamic Azad University in 
agronomy year of 2011, in split-plot from on the base of randomized complete block 

design with three replicates in order to determine the effect of different amounts of 
nitrogen fertilizer and bush density on yield and yield components of rape seed in rice 

fields of Chalous city. The studied treatments included the amounts of using nitrogen in 

4 levels (0,46,92&138 kg/hectare) and 3 bush densities (65,80,95&95 bushes/square 
meter). The obtained results indicate that with the use of more nitrogen, the most of 

yield and yield component characteristics showed significant difference. These traits 

were also affected by density and reciprocal effect of nitrogen- fertilizer and density. 
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INTRODUCTION 

 

 Rape seed (Brassica napus) is of Crociferae family and is adopted in wide range of bush density. Johnson, 

B. L. and B. K. Hanson [4], reported that much yield in narrower plant space to wider ones is due to suitable 

distribution of sun radiation in plant covering and consequently, decreasing intra-spices competition that results 

increasing the number of sack in per bush and densities of 40, 80 plant to 120 plant density per m
2
 had better 

grain yield. In experiment of Mousavi et al [15] the minimum sack length was belong to row space of 40 

centimeters and the maximum amount of this traits was of  20 and 30 cm row space. Also these researchers 

expressed the maximum grain yield per hectare in 30 cm plant space and the maximum amount of that in 20 cm 

plantation space.  Leng suo et al [11], showed that wit increasing nitrogen, stem biomass are increased. Brar & 

Kumar [2], concluded that with increasing nitrogen rate, biological yield was increased. Scott et al [19] 

concluded that among yield component, the number of sack in bush get the maximum effect from nitrogen 

fertilizer consumption rate. In experiment of Mohsenabadi et al [12] the effect of nitrogen fertilizer on grain 

number in sack was significant. Fathi [5] showed that increasing nitrogen rate and bush density lead to increase  

grain yield but excessive density along with nitrogen due to long and weak stem increases the probability of 

loding and this problem can be one of reasons for decreasing yield. Jafarinezhad et al [6] declared that thousand 

grain yield in the rates more that 120 kg nitrogen was affected. 

 

MATERIAL AND METHODS 

 

 This experiment was carried out in the research farm of Chalous Azad University. Soil texture was loamy 

with the PH of 7.6. Investigating variety was hybrid Hayola 401. The experiment was performed in the form of 

split- plot on the base of completely randomized block design with three replicates. Investigating factors were 

including nitrogen consumption rate in four levels(0, 46, 92, 138 kg per hectare)equal to consuming 

(0,100,200,300 kg per hectare)urea as the main factor(A) and the spaces between planting row in three 

levels(20,30,40 cm) with densities of( 65,80,95 bush per m
2
) with 5 cm space of  the bush on the row, as 

subsidiary factor B. Drainage was carried out in order to exit excessive water. Plantation was performed in the 
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middle of November and harvest was carried out in near the end of May.In experiment duration different 

characteristics were measured and determined.  Statistical analyzing was done by SAS and MSTATC software. 

Mean comparison at the level of 5 percent was carried out by multi-sided Duncan test and graphs and curves 

were drew by EXEL. 

RESULTS AND DISCUSSION 

 

 In comparison of nitrogen levels with Duncan test at the 5 percent level(table 1) it is seen that increasing 

nitrogen consumption lead to increase the number of sack in the main stem. Noorullah khan,and Amunullah jan 

[17], concluded that the maximum of sack number in the main stem was achieved by consuming maximum 

nitrogen. Comparison of density levels showed that maximum number of sack in the main stem was achieved 

from density of 65 bushes per m
2
 that was in the same statistical group with density of 80 bushes per m

2
 and the 

minimum number of sack in the main stem was achieved in bush density of 95 bushes per m
2
 (table 1).kohansal, 

reported that the number of sack in the main stem was decreased with increasing density. In this experiment, 

existence of low density per m
2
 resulted in the better condition for plant growth and producing flower, sack and 

yield increases. 

 Comparison of reciprocal effect levels showed that (table 2),in all levels, with increasing nitrogen 

consumption the number of sack in the main stem was increased and the maximum rate of increasing was 

belonging to the minimum density of plant in area unit. Shariati [9] indicated that in high density , because of 

increasing competition between plants less flowers are changed to sack and consequently the number of sacks 

are decreased in plant. According to the table 1, increasing nitrogen consumption lead to increasing sack number 

in subsidiary stem. Noorullah khan, and Amunullah jan [17], concluded that with consuming  the maximum 

nitrogen consumption, the number of sacks in subsidiary stem were increased. Comparison of density levels 

showed that (table 1) with increasing density, the number of sacks in subsidiary stem were decreased. Kohansal, 

concluded that number of sacks is decreased by increasing density. 

 Also according to the table 4-9, in all nitrogen levels, with increasing density, the number of sack was 

decreased with increasing density. At any density level with increasing applied nitrogen, the number of sack in 

subsidiary stem was increased. Shirani rad [10], expressed that with increasing density , the number of sack in 

subsidiary stem was decreased and reported that its reason was decreasing the number of subsidiary branches 

that it was arising from density itself. Also with increasing nitrogen consumption the number of sack in bush 

was increased. Daneshmand et al [7] concluded that the maximum sack number per bush was achieved with 

maximum nitrogen consumption that was according to this experiment results. Comparison of density levels 

(table 1) indicates that density increasing led to decreasing sack number. 

  
Table 1: simple effects mean comparison of grain yield and its related traits under effects of nitrogen rate and plant density. 

nitrogen 
kg/ha-1 

Density 
PL/m-2 

sack number 
in main stem 

Sack 

number in 
subsidiary 

stem 

Sack number in 
bush 

Main stem 

sack number 

in area unit 

Subsidiary sack 

number in area 

unit 

Total number of 
sack in area unit 

0  18.09b 7.62d 25.79c 1430b 571.0d 2001c 

46  25.33ab 24.29c 49.62b 1992ab 1877c 3869b 

92  31.85a 47.20b 79.05a 2517a 3635b 6153a 

138  32.72a 56.48a 89.20a 2600a 4460a 7060a 

 95 24.38b 25.92c 50.30c 2316a 2463a 4779a 

 80 27.26a 34.37b 61.63b 2181a 2750a 4931a 

 65 29.35a 46.41a 70.81a 1908b 2695a 4603a 

*means per group were compared separately by multi-sided Duncan test at probability level of 5 percent  
 

Table 2: reciprocal effects mean comparison of grain yield and its related traits under the effect of nitrogen rate and plant density treatment. 

Nitrogen 

kg/ha-1 

density 

PL/m-2 

Sack number 
in the main 

stem 

Sack number 
in subsidiary 

stem 

Sack number per bush 

0 95 15.59g 2.81f 18.40f 

0 80 19.66fg 8.37ef 28.03ef 

0 65 19.03fg 11.91ef 30.94e 

46 95 22.16ef 11.33e 35.49e 

46 80 24.89de 26.72d 51.61d 

46 65 28.94bcd 32.83d 61.77d 

92 95 27.88cd 30.61d 58.49d 

92 80 33.72ab 52.27bc 85.99cd 

92 65 33.94ab 58.72b 92.66ab 

138 95 31.89abc 44.00c 75.89c 

138 80 30.78abc 56.94b 87.72b 

138 65 35.50a 68.50a 104.0a 

*means per group were compared separately by multi-sided Duncan test at probability level of 5 percent 
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Graph A: reciprocal effects of sack number in the main stem under effect of nitrogen rate and plant density. 

 

 N1t1 :nitrogen of 0, density of 95 ؛n1t2 :nitrogen of 0 density of 60 ؛n1t3 nitrogen of 0, density of 65 ؛n2t1 :

nitrogen of 46, density of 95 n2t2: nitrogen of 46, density of 80؛  n2t3؛   :nitrogen of 46, density of 65 N3t1؛   :

nitrogen of 92, density of 95 n3t2؛   nitrogen of 92, density of 60 n3t3؛   :nitrogen of 92, density of 65 n4t1؛   :

nitrogen of 128, density of 95؛n4t2 :nitrogen of 128, density of 60؛N4t3: nitrogen of 126, density of 65 

 

 
 

Graph B: reciprocal effects of sack number in bush under effect of nitrogen rate and plant density treatment. 

 

 In comparison of reciprocal effect levels(table 4-9) in all nitrogen levels the number of sack in bush was 

decreased with increasing density and in each level of density with increasing applied nitrogen the number of 

sack in bush was increased. Comparison of nitrogen consumption levels indicated that sack length variations are 

all in the same statistical group (Table 3). Density levels were in the same statistical group about sack length 

(table 3). Also in comparison of reciprocal effect levels sack length of the main stem didn’t affect (table 4).mean 

comparison of nitrogen levels indicated that (table-3) with increasing nitrogen consumption sack length of 

subsidiary stem was increased. Zangani& Kashani [8] concluded that maximum sack length had direct relation 

with maximum consumption of nitrogen. Density levels were in the same group about sack length (table 3). 

Comparing reciprocal effect levels showed that (table 4) in applying 92 and 138 kg per hectare nitrogen, 

density( seed rate) didn’t has significant effect on sack length of subsidiary stem but with  decreasing nitrogen 

consumption ,density had effect on sack length of subsidiary stem. 

 In comparison of nitrogen rates with Duncan test at 5% (table-3), it is specified that increasing nitrogen 

consumption resulted in increasing sack number in the main stem. Noorullah khan,and Amunullah jan (2002), 

concluded that the maximum number of grain of sack in the main stem is achieved by consuming maximum 

nitrogen that was similar to our findings. Density levels about grain number of sack in the main stem was placed 

in one statistical group(table-3). In comparison of reciprocal effect levels, although seed number of sack in the 

main stem didn’t show significant difference but maximum number of grain in the main stem sack was achieved 

from consuming 138 kg nitrogen per hectare and bush density of 65 bush per m
2
 and minimum grain number of 

main stem sack was achieved from non –consumption of nitrogen and density of 95 bush per m
2 
(table 4) 

 Mean comparison of grain number in subsidiary stem sack (table-3) indicated that increasing nitrogen 

consumption led to increase grain number in subsidiary stem sack. Noorullah khan and Amunullah jan [17], 

through an experiment concluded that maximum number of grain in subsidiary stem sack was achieved by 

applying maximum rate of nitrogen. Comparing density levels indicated that maximum number of grain in 

subsidiary stem sack was achieved from density of 65 bush per m
2
 and minimum number of this trait was seen 
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in density of 95 bush  per  m
2
 (Table 3). Kohansal, concluded that by increasing  density it is decreased from the 

number of grain in subsidiary stem sack. In comparing reciprocal effect, maximum grain number in subsidiary 

stem sack was achieved by using 138 kg per hectare nitrogen and density of 65 bush per m
2
 and minimum grain 

number in subsidiary stem sack, from non- application of nitrogen and density of 95 bush per m
2
 (Table 4). 

According to the table 5, by increasing nitrogen consumption, the straw yield increased. Leng suo – hu, San yu-  

hua. et al, found similar results too. In comparing density levels, straw yield were placed in the same group 

(table 5). Comparison of reciprocal effect showed that maximum rate of straw, was achieved by consuming 138 

kg per hectare nitrogen and density of 95 bush per m
2
 and minimum rate of that was resulted from non-

application of nitrogen and density of 80 bush per m
2
(table 6). Comparing nitrogen levels by Duncan test at 5% 

level (Table 5), indicates that increasing nitrogen consumption lead to increasing biologic yield. Leng suo – hu, 

San yu- hua. et al, concluded that by increasing nitrogen, biological yield decreased that was according to our 

results. 

 
Table 3: simple effects mean comparison of grain yield and its dependant traits under effect of nitrogen amount and plant density treatment.  

nitrogen 
kg/ha-1 

Density 
PL/m-2 

sack length in 
main stem 

(cm) 

Sack length in 
subsidiary stem 

(cm) 

Seed number of 
sack in the main 

stem 

Seed number of sack 
in subsidiary stem 

Total number 
of sack in area 

unit 

0  5.96a 5.61c 17.85c 13.63c 

46  5.99a 5.76bc 19.40b 16.27b 

92  5.89b 5.89b 19.44b 18.19a 

138  5.91a 6.10a 20.09a 18.79a 

 95 5.99a 5.78a 18.99a 15.92b 

 80 5.92a 5.84a 19.17a 16.93a 

 65 5.90a 5.90a 19.43a 17.32a 

*means per group were compared separately by multi-sided Duncan test at probability level of 5 percent 

 
Table 4: reciprocal effects mean comparison of grain yield and its related traits under effect of nitrogen amount and plant density treatment. 

nitrogen 

kg/ha-1 

Density 

PL/m-2 

sack length in main stem 

(cm) 

Sack length in 
subsidiary stem 

(cm) 

Seed number of sack in 

the main stem 

Seed number of sack in 

subsidiary stem 

0 95 5.95a 5.35c 17.19e 12.43d 

0 80 6.03a 5.54bc 17.83de 13.01d 

0 65 5.91a 5.94ab 18.54cde 15.46c 

46 95 6.14a 5.97ab 19.37abc 16.55bc 

46 80 5.91a 5.75abc 19.18abcd 15.46c 

46 65 5.91a 5.50bc 19.64abc 16.81bc 

92 95 5.82a 5.78abc 18.95bcd 16.60bc 

92 80 5.80a 5.89ab 20.21ab 19.15a 

92 65 6.06a 6.01a 19.05abcd 18.83a 

138 95 6.05a 6.01a 20.43a 18.11ab 

138 80 5.94a 6.11a 193.34abc 18.17ab 

138 65 5.74a 6.17a 20.50a 20.08a 

 

 
 

Graph C: reciprocal effect of sack length in the main stem under effect of nitrogen amount and plant density 

            treatment. 

 

 Density levels about biologic yield were placed in the same group(table-5). In comparison of reciprocal 

effect levels, maximum biological yield was achieved from applying 138 kg per hectare nitrogen and density of 

95 bush per m
2
 and minimum rate of the characteristic was achieved by non- consumption of nitrogen and 

density of 95 bush per m
2
(table 6). In comparison of nitrogen rates with Duncan test (Table 5),nitrogen 

consumption increasing led to increase grain yield. Noorullah khan and Amunullah jan, with studying nitrogen 
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consumption rates con concluded that grain yield was increased by increasing nitrogen consumption. Maximum 

and minimum grain yield were achieved by density of 80 and 95 bush per m
2
 respectively (table-5). Yosef,M,et 

al [22], with investigating density concluded that density of 80 bush per m
2
, had maximum grain yield. In 

comparison of reciprocal effects, maximum yield was achieved by applying 138 kg per hectare nitrogen and 

density of 80 bush per m
2
 and also minimum grain yield was achieved by non-application of nitrogen and 

density of 95 bush per m
2
(Table 6). 

 
Table-5: Simple effects mean comparison of grain yield and its related traits under effect of nitrogen amount and plant density. 

nitrogen 

kg/ha-1 

density 
(seed rate) 

PL/m-2 

Straw yield (kg/ha) Biological yield (kg/ha) 
Grain yield 

(kg/ha) 

Harvest index 

(%) 

0  3533b 4945b 1553d 0.32a 

46  3973b 6314b 2262c 0.35a 

92  6291ab 10380a 3304b 0.33a 

138  7048a 1155a 4065a 0.36a 

 95 5276a 8361a 2317c 0.28b 

 80 5257a 8375a 3134a 0.38a 

 65 5100a 8157a 2936b 0.36a 

 
Table 6: Reciprocal effects mean comparison of grain yield and its related traits under effect of nitrogen amount and plant density. 

0 95 3566d 4699e 1191 i 

0 80 3456d 4947e 1884 g 

0 65 3577d 5191 e 1586 h 

46 95 4148d 6710 d 1914 g 

46 80 4245d 6637 d 2484 ef 

46 65 3525d 5596 de 2388 f 

92 95 5785c 9325 c 2572 e 

92 80 6819ab 11420 ab 3761 c 

92 65 6268bc 10390 bc 3579 d 

138 95 7606a 12710 a 3592 d 

138 80 6507bc 10500 bc 4410 a 

138 65 7032ab 11450 ab 4192 b 
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