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ABSTRACT

The experimental field was carried out at a Farm of Ghazala
Village, Zagazig District, Faculty of Technology and Development
(Sharkia Governorate) during 2017/2018 and 2018/2019 growing
seasons to study the effect of planting density (5, 10 and 15 c¢m) and
nitrogen fertilizer levels ( zero, 40, 60 and 80 Kg N / fad. ), on seed, straw
yield and its components for three Canola varieties (Serw 4, Serw 6 and
Pactol).

The results showed that Pactol variety achieved higher values and
significantly increased compared Serw 4, Serw 6 varieties in number of
branches and straw yield. Also, the same trend was found in seed yield.
Since Pactol variety was high significant gave the higher in seed yield
and their components i.e., number of pods / plant, number of seeds / pod,
1000-seed weight (g) and seed yield ton / fad., protein and oil %.

Highly significant differences were found among planting density
(5, 10 and 15 cm), equal (335.838, 167.885 and 111.877plant / fad.), in
seed and straw yields and its components. Whereas (15 c¢cm ) planting
density gave higher in characters in number of branches / plant, straw
yield, number of pods / plant, 1000-seed weight (g), seed yield, protein
and oil percentages.

Increasing nitrogen levels from zero, 40, 60 and 80 kg N/ fad.,
increased significantly and high significant the studied characters. In
general, 80 Kg N / fad., gave the highest values, followed by 60, 40 and
zero (control) Kg N/ fad., was lowest in the respect.

Conclusively, the results indicated that, seed yield appeared
positive and significant or highly significant correlation with number of
seeds / pod, 1000-seed weight, straw yield, oil and protein percentage.
Key words: Canola (Brassica napus L.), Planting density, nitrogen

fertilization, yield components, seed characters, protein &
oil percentages, correlation.
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INTRODUCTION

Rapeseed (Brassica napus L.) is important oil crop in the world oil
production Canola (Brassica napus L.) is a winter oilseed plant grown in Egypt,
its seeds contain about 40% oil and 23% protein. Canola oil had high mono-and
polyunsaturated fatty acids (oleic, linolenic) content, so it could be used as an
edible oil. The seed meal can be used as animal feed or as a crop nutrient source
when returned to the field (Gao et al., 2010).

Planting density in rapeseed has shown that is an important factor
affecting rapeseed yield. It also governs the yield components and therefore, the
yield of individual plant. A uniform distribution of plants per unit area is a
prerequisite for yield stability (Diepenbrock, 2000). Consequently, optimum
densities for each crop and each environment should be determined by local
research.

Nitrogen fertilization is the most important element and a critical limiting
factor for Canola production (Jackson, 2000). Canola yield indirectly affected
by nitrogen as a result of increasing stem length, number of flowering branches,
total plant weight, seeds / pod, number and weight of pods and weight seeds /
plant (Taylor et al., 1991).Thus, this investigation aimed to evaluate three
Canola varieties under three plant densities and four N. fertilization levels on
yield and it's components and quality.

The evaluation of Canola varieties has been studied by several
investigators, EI-Nakhlawy and Bakhashwain (2009); Al-Doori (2011); Naseri
et al., (2012); Sattar et al., (2013) and Farooq et al., (2017) who found
significant differences between the studied varieties in seed yield and it's
components and quality. Shahin and Valliollah (2009); Ali et al., (2011);
Hozayn and EI-Mahdy (2017) and Mondal et al., (2018) reported that the tested
varieties differed significantly in plant height, number of branches, and relative
growth rate (growth characters). Khayat (2015); Farooq et al., (2017) and
Mondal et al., (2018) found significance differences between varieties in
number of pods / plant, number of seeds / pod, 1000- seed weight and seed
yield / fad..

Planting density is one of the most important factor affecting Canola
yield Kazemeini et al., (2010), Al-Doori (2011), Al-Doori (2013) and Ali
(2020) found significant between studied planting density at some growth
parameters, seed yield and it's components like, plant height, number of
branches, number of pods / plant, number of seeds / pod, 1000- seed weight and
protein and oil %.

It is well known that nitrogen fertilization plays an important role on the
productivity of different field crops. Malidarreh (2010); Kazemeini et al.,
(2010); Keivanrad and Zandi (2014); Al-Solaimani et al., (2015), Mohamed et
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al., (2017); Alam et al., (2018) and Riar et al., (2020) investigated on some
growth characters and seed yield and it's components. Plant height, No. of
branches, No. of pods / plant, No. of seeds / pod, 1000- seed weight, protein
and oil %. All these characters were significantly increased due to increasing
nitrogen fertilization.

Therefore, this investigation aimed to evaluate the rapeseed of three Canola
varieties to applied three planting density and four nitrogen fertilization levels.

MATERIALS AND METHODS

The experimental field was carried out at a Farm of Ghazala village,
Zagazig District, Faculty of Technology and Development, (Sharkia
Governorate) during the two successive seasons 2017 / 2018 and 2018 / 2019 to
study the effect planting density and N-fertilization on growth, yield and it's
components and seed quality for three varieties of Canola.

The experiment included 36 treatments, which were combinations of
three varieties (Serw 4, Serw 6 and Pactol)’, three plant densities (5, 10 and
15cm), equal (335.838, 167.885 and 111.877 plant / fad.), and four levels of
nitrogen i.e., zero, 40, 60 and 80 Kg N/fad., Canola seeds were shown in rows
on 13" and 11™ October in the first and second seasons, respectively. The
experimental field was fertilized with calcium super phosphate (15.5% P,0s) at
a rate of 200 Kg / fad., before sowing. Ammonium nitrate (33.5%) was source
of N- applied. Nitrogen fertilizer for each plot was divided into two equal parts.
The first part was applied just after thinning, while the second one was added
before the three irrigation. Harvesting was made after 155 days from sowing in
the two seasons.

A split — split plot design with three replications was used with sub-sub
plot area of 12 m?. The three varieties were assigned to the main plots the split-
plots included planting density and the split-split for the four levels of nitrogen.

Data collected:

At harvest, ten guarded plants were randomly taken to determine the
following yield components:

1- Plant height "cm".

2-  Number of branches / plant.

3-  Number of pods / plant.

4-  Number of seeds / pod.

5-  1000-seed weight (gm).
In addition, the central two rows of each plot were harvested to measure:

" - The seeds of the tested varieties were obtained from Agricultural Research Center,
Ministry of Agricultural, Giza.
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1- Straw yield ton /fad.
2- Seed yield ton /fad.
3- Seed quality:
Quality characters were calculated using the method of A.O.AC. (2005).
a) Protein content %.
b) Oil content %.

4-Seed yield analysis:
The correlation coefficients:

Analysis of variance was done by using the SAS (2008) system for
windows, version 6.311. (Cohort software, Berkeley, CA, USA). In the
interaction capital letters were used compare means in rows whereas, small
ones were used to compare means in columns. Further, the correlation
coefficients among all possible combination of characters were calculated using
the method of SPSS (2020).

RESULTS AND DISCUSSION

1- Straw yield and it's components:

It is clear from the results in Table (1) that Pactol variety was higher
values in number of branches / plant and straw yield in the two seasons and the
combined. Similar indicated results were showed by Hozayn and El-Mahdy
(2017) and Mondal et al., (2018), But, Ali et al., (2011) indicated that the
differences did not reach the level of significant among the varieties in plant
height (cm). However, Al-Doori and Hasan (2010), Al-Doori (2011) and
Kulachi et al., (2016) found that the tested varieties were different in growth
and yield component characters as plant height and number of branches / plant.

Regarding the effect of planting density, the results revealed that number
of branches / plant and straw yield differed significantly in both growing
seasons and the combined, where 15cm planting density recorded higher
averages. The relative increase was about 13.20, 44.91 and 140.22% for plant
height, number of branches / plant and straw yield respectively, due to 15cm
planting density.

Also, nitrogen fertilization had a significant and highly significant effect
on plant height, number of branches / plant and straw yield. In general, 80 Kg
N / fad., gave the highest values of plant height, number of branches / plant and
straw yield ton / fad., followed by 60, 40 while zero (control) was lowest in the
two seasons and the combined. The relative increase in plant height was
37.04% as well as it was 30.05% for number of branches / plant and 36.65% for
straw yield due to increasing N-levels from zero to 80 Kg N / fad., respectively.
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These results are in agreement with those obtained by Elewa et al., (2014), Al-
Solaimani et al., (2015) and Mohamed et al., (2017).

2-Seed yield and it's components:

The results in Table (2) showed clearly that highly significant differences
among the three varieties were found in seed yield and it's components.
Generally, Pactol variety gave higher values in all studies characters i.e.,
number of pods / plant, number of seeds / pod, 1000-seed weigh (gm) and seed
yield ton / fad.,. These results are in a good line with those reported by Khayat
(2015), Maha, El-Maleh et al., (2015); Kulanchi et al., (2016); Farooq et al.,
(2017) and Mondal et al., (2018).

Also, planting density had high significant effect on seed yield and it's
components, where planting density of 15 cm achieved higher increases of seed
yield and components. The relative increase was about 15.67%, 11.5% and
156.79% due to of 15 cm planting density for number of pods / plant, 1000-
seed weight (gm) and seed yield ton / fad., respectively.

Regarding the effect of nitrogen fertilization on seed yield and it's
component, it is clear from the data that, number of pods / plant, 1000-seed
weight (gm) and seed yield were increased highly significant by adding
nitrogen, this was true in the two seasons and combined. The relative increase
due to increasing N. levels from zero to 80 Kg N / fad., in number of pods /
plant, 1000-seed weight (gm) and seed vyield ton / fad., was about 11.74%,
30.49% and 69.87%, respectively. The obtained results are in agreement with
reported by Keivanrad and Zandi (2012); Naderifa and Daneshian (2012);
Aminpanah (2013); Al-Solaimani et al., (2015); Farooq et al., (2017) Alam
etal., (2018) and Mourad et al., (2021).

Concerning the interaction effects between the investigated factors on
seed yield/fad., in the combined data showed significant differences. Mean
while the significant interaction between varieties and planting density Table
(2-a) show that Pactol variety had higher seed yield compared Serw 4 and Serw
6 under the different plant densities. On the other hand, planting density
(15cm), tend to increase seed yield / fad., of the three varieties studied (Serw 4,
Serw 6 and Pactol). Thus, the highest seed yield 3.229 ton / fad., was achieved
by Pactol variety with light planting density of 15 cm.

The significant interaction between planting density and nitrogen
fertilization Table (2-b) indicated that (15cm) planting density recorded higher
seed yield / fad., with 80 Kg N / fad., On the other hand, all plant densities (5,
10 and 15cm) showed higher seed yield ton / fad., of 1.233, 1.810 and 3.419
with 80 Kg N / fad., respectively. Thus the higher seed yield of 3.419 was
achieved by 15cm planting density with 80 Kg N / fad..
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Table (2 —a): Interaction effect between varieties and planting density (spacing
inter rows) on seed yield ton / fad. (Combined data).

Planting
density D1 D2 D3
Varieties 5CM 10 CM 15CM
Serw 4 C B A
1123 a 1.456 a 2560 b
Serw 6 C B A
0851 a 1.323 a 2146 ¢
Pactol C B A
1.116 a 1.564 a 3229 a

Table (2 — b): Interaction effect between planting density (spacing inter rows)
and nitrogen levels on seed yield ton / fad. (Combined data).

Nitrogen
leve N Zero N1 N2 N3
Is Control 40 Kg / fad. 60 Kg/ 80 Kg / fad.
fad.
Planting
density
C B B A
D1 (5cm) 0877 b 0.965 b 1.046 ¢ 1.233 ¢
B B AB A
D2(10cm) 1038 b 1.345 b 1598 b 1810 b
C BC B A
D3(15CM) 1.889 a 2442 a 2829 a | 3419 a

3-Seed quality:

Concerning the quality properties of Canola seed i.e., protein and oil
content %. Data presented in Table (3) showed that the percentage of protein
and oil content % were highly significant by all factors studied.

The results in Table (3) showed clearly that, high significant differences

among the three varieties were found in protein and oil %.

Generally, Pactol variety higher percentage in all the studied characters
i.e., protein and 0il%. These results are in a good line with those reported by
Ozer (2003-a); Al-Doori (2011); Naseri et al., (2012); Sattar et al., (2013);
Elewa et al., (2014); Maha, EI-Maleh et al., (2015) and Kulachi et al., (2016).

Also, planting density tested had high significant effect on protein and
0il%, where (15cm) planting density their average. The relative increase was
about 4.20%, 4.661% due to (15cm) planting density for protein and 0il% of
the combined, respectively. Similar results were reported by Al-Doori (2011);
Keivanrad and Zandi (2012), Naseri et al., (2012) and Al-Doori (2013). But,

Ozer (2003-a) and Junior et al., (2012) found that sowing density did not
affected seed quality characters, i.e., protein and 0il%.
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Regarding the effect of nitrogen fertilization on protein and oil %, it is
clear from the data that protein and 0il% were increased high significant by
adding N-levels this was found in the two seasons and the combined. The
relative increase due to increasing nitrogen from zero (control) to 80 Kg N /
fad., in protein and o0il% was about 9.62%, 5.49% for the combined
respectively. These results are agreement with those reported by Keivanrad and
Zandi (2014); Al-Solimani and Alghabzri (2015); Al-Solimani et al., (2015);
Eman, El-Sarag and Hassan (2016) and Riar et al., (2020). But, Mourad et al.,
(2021) found that nitrogen increase did not effect on oil content %, thus,
insignificant Canola seed.

The iteration effects between the investigated factors on protein and 0il%
in the combined showed highly significant differences. Meanwhile, the high
significant interaction between the three factors studied. The interaction
between varieties and planting density, also nitrogen fertilizer in Table (3-a and
3-b) injected that Pactol variety recorded higher protein% with (15cm) planting
density and 80Kg N /fad., 28.589% and 28.833, respectively. Likely,
interaction between planting density and nitrogen fertilization in Table (3-c)
showed that (15cm) planting density had higher protein % with 80Kg N / fad.,
(27.045%).

Data in Table (3-d and 3-e) showed the interaction between varieties and
planting density and N-levels, Pactol variety recorded the higher 0il% with
(15cm) planting density and 80 Kg N / fad., 44.657% and 45.314% in the
combined, respectively.

Also, the interaction between planting density and N-levels in Table (3-f)
showed that (15cm) had higher 0il% with 80 Kg N / fad., (41.038%).

4-Seed yield analysis:
The correlation coefficients:

The interrelationships among seed yield and it's components of Canola as
affected by the studied treatments measured as simple correlations are shown in
Table (4).

Seed vyield was positively and highly significant correlated with most

characters studied i.e., number of seeds / pod, 1000-seed weights, straw yield,
protein content%. These results are in a good connection with those by
Kazemeini et al., (2010) Aminpanan (2013) and Ma. et al., (2015).
Also, in general all correlation coefficients among the studied yield attribute
and components were positive and highly significant, except that number of
pods, number of branches, plant height whereas coefficients did not reach the
significance level.



AYA EL-SHARAWY et al.

816

Table (3) ; Protein % and Qil % of Canola seed as affect by vaneties , density and nitrogen levels in
two seasons and their combined .

Main effects and Protein %o Oil %o

interactions: 1% season 2 geason Combined | 1% season 2 gegson | Combined

2017/2018 20182019 2017/2018 2018/2019

Varieties (V)
Serw 4 27595 b 26200 b 27202 b 37355 b 36763 b 3T039 b
Serw 6 21378 ¢ 19698 ¢ 20638 ¢ 35243 ¢ 3773 ¢ 36480 ¢
Pactol 28743 a 27203 a 27973 a 41636 a 453542 a 43500 a
H..HMHH & & *x & *x *&
Density (D)
5 cm 25486 ¢ 24083 ¢ 24786 ¢ T063 ¢ 3i9.19% ¢ 38130 ¢
10 cm I5E880 b 24537 b 25208 b 38273 b 30080 b ] 30131 b
15 cm 26550 a 25080 a 25819 a 38016 a 40836 a | 30886 a
H..ﬁMMH =& & ** & ** * &
Nitrogen levelk{ N )
Control (N0} 4611 d 23339 d 24075 d 7306 d 38744 d | 38025 d
40 Kg/fad. 250611 ¢ 24211 ¢ 24011 ¢ 7.790 ¢ 39572 ¢ 380681 ¢
60 Kg/fad. Jedd4l b 240972 b 25707 b 38368 b 40386 b | 39377
80 Kg/fad 273225 a 25358 a 26391 a 38874 a 41332 a | 40113 a
H..HMHH & & *x & *x *&
Interaction
VED P NS e P & &
VEN P e e P & &
D*N * NS * P & &
VEDEN P e e # * *
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Table (3 —a): Interaction effect between varieties and planting density (spacing
inter rows) on protein %. (Combined data).

Planting D1 D2 D3
density 5CM 10CM 15CM
Varieties
C B A
Serw 4 26.638 27.234 b 27.734 b
Serw 6 C B A
20.346 20432 ¢ 21.135 ¢
Pactol C B A
27372 a 27958 a 28589 a

Table (3 — b): Interaction effect between varieties and nitrogen levels on
protein%. (Combined data).

Nitrogen N Zero N1 N2 N3

levels Control 40 Kg / fad. 60 Kg/fad. | 80 Kg/fad.
Density

S 4 D C B A
e 26.270 b 26.645 b 27722 b | 28170 b

Serw 6 D C B A
18.909 ¢ 20.343 ¢ 21128 ¢ 22170 ¢

Pactol D C B A
27.045 a 27.743 a 28.271 a 28.833 a

Table (3 — ¢): Interaction effect between planting density (spacing inter rows)

and nitrogen levels on protein %. (Combined data).

Nitrogen levels N Zero N1 N2 N3
Control 40 Kg/fad. | 60 Kg/fad. 80 Kg/

fad.

Planting density

D1 (5cm) D c B A
23715 ¢ 24409 c 25.212 ¢ 25.806 ¢

D2 (10cm) D C B A
23.902 b 24.920 b 25.688 b 26.323 b

D3 (15CM) D C B A
24.607 a 25403 a 26.222 a 27.045 a
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Table (3 — d): Interaction effect between varieties and planting density
(spacing inter rows) on oil %. (Combined data).

Planting D1 D2 D3

density 5CM 10CM 15CM
Varieties

Serw 4 C B A
35.990 b 37.165 b 38.021 b

Serw 6 C B A
35978 b 36.509 ¢ 36.979 ¢

C B A
Pactol 42423 a 43718 a 44657 a

Table (3 —e): Interaction effect between varieties and nitrogen levels on oil %.

(Combined data).
Nitrogen N Zero N1 N2 N3
vels Control 40 Kg / fad. 60 Kg / fad. 80 Kg / fad.
Density
D C B A
Serw 4 36.073 b 36.877 b 37423 b 37.863 b
Serw 6 D C B A
35.853 ¢ 36.264 ¢ 36.677 ¢ 37.161 c
Pactol D C B A
42149 a 42903 a 44030 a 45314 a

Table (3 — f): Interaction effect between planting density (spacing inter rows)

and nitrogen levels on oil %. (Combined data).

Nitrogen N Zero N1 N2 N3
levels Control 40 Kg / fad. 60 Kg / fad. 80 Kg / fad.
Planting
density
D C B A
D1 (5cm) 37.249 ¢ 37.737 ¢ 38432 ¢ 39.102 ¢
D2(10cm) D C B A
38.067 b 38.780 b 39.479 b 40.198 b
D3 (15CM) D C B A
38.758 a 39.527 a 40.219 a 4138 a
Conclusion

Nitrogen levels and plant densities significantly affected seed yield and
it's components of Canola varieties evaluated.
An increase in both N-levels and plant densities, increased seed yield and
it's components i.e., plant height, No. of branches / plant, straw yield, No. of
pods / plant, No. of seeds / pod, 1000-seed weight, seed yield, protein and oil

percentages.
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