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Nitrogen has strong effect on the seed yield and quality of canola. Therefore, a field experiment was conducted at Palato Research Farm of
Amir Muhammad Khan Campus Mardan, The University of Agriculture, Peshawar Pakistan during 2015-16 to optimize the nitrogen for increasing
the productivity of canola. The experiment was Randomized Complete Block Design with split plots having three replications. Four nitrogen levels
(50, 75, 100, 125 kg ha') with a control and two canola varieties Zahoor and PARC were used. The seeds were sown on 28" of November 2015.
The varieties did not vary significantly for the seed yield. However, biological yield, seed yield and harvest index were significantly affected by the
nitrogen levels. The nitrogen level of 125 kg ha! were superior to the other levels that resulted highest biological yield (4958.8 kg ha'), seed yield
(1436.7 kg ha') and harvest index (37.49%). On the other hand the interaction between N levels and varieties had also significant effect on the
parameters. The application of 125 kg N ha! to both varieties resulted maximum yield. Therefore, it is concluded that 125 kg N ha! application to
canola varieties Zahoor and PARC could be more effective to obtain higher yield in the agro ecological condition of Mardan.

Introduction

Canola (Brassica napus L.) is a third important oil crop in the
world [1] produces high quality oil (contains > 2% erucic acid
and 36-40% quality protein) and meal (> 30 p g glucosinolates).
Its oil may be used as alternative to soybean oil [2]. Pakistan meet
only one third of the requirements of edible oil and remaining is
met by import [3]. Canola contributes a big share of 17% to the
domestic production of edible oil in Pakistan [4]. It is sown in
Punjab, Sindh and Khyber Pakhtun Khwa provinces of Pakistan
as second most important oilseed crop after cotton [3]. However,
its production in Pakistan is subject to low yield. One of the main
causes of low productivity is imbalanced and inadequate supply of
nutrients. Among the major elements nitrogen is one of the most
important nutrient which play key role in plant growth and yield
by influencing a variety of growth parameters such as number of
branches per plant, branches seed yield, seed weight, number of
pods per plant and number of seeds per plant [5]. Some studies
reported an average of 187-200 kg N ha™ for high yield [6]. It has
been also noted that increased in yield with increasing N rates up
to 100 kg ha* [7]. Similarly a study concluded that yield increased
with rates of N up to 213 kg ha! [8]. However, excess N can may have
negative effect on seed yield and quality by increasing the lodging
[7,9,10]. There is a wealth of data is present regarding the suggested

N rates for increasing the canola yield in different regions of world
but from Pakistan no a comprehensive study is so far reported to the
best of our knowledge in this regard. Hence, the present study was
conducted with the aim to optimize the nitrogen rates for increasing
the productivity of canola.

Materials and Methods
Experimental materials and design

The present experiment was conducted at Palato Research
Farm, The University of Agriculture Peshawar, Amir Muhammad
Khan Campus Mardan during the Rabi season of 2015-16. The
Randomised complete block (RCB) design was used with split plot
arrangement. The experiment consisted of five nitrogen levels i.e.
0,50, 75,100 and 125 kg ha and two canola varieties (Zahoor and
PARC). Each plot size was 7.5 m2 having 5 plant rows with row to
row distance 50 cm. Urea was used as N source.

Crop husbandry

The crop was shown on the 28" of November in 2015. The soil
was pulverised to a depth of 15 to 20 cm. Basal dose of DAP was
applied as P source. To control the weeds hoeing was done when
plant reached at 10-12 cm height. All the agronomic practices were
done as required according to crop need.
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Observations

For plant height, five plants per plot were selected randomly
and their heights were taken and averaged. In order to count the
number of branches per plant, five plants were randomly selected
from each plot and their branches were counted and averaged. To
observe the number of pods plant five plants from each plot were
selected and their pods were counted and averaged. For number
of seeds pods-1 ten pods were randomly selected, threshed,
their seeds were counted and averaged.1000-seeds weight were
observed by randomly collecting seeds samples from the plot and
weighed. For biological yield, three central rows in each plot were
harvested, dried for 10 days and weighed. Biological yield kg ha*
determined by using following formula.

Biological yield (kg ha')=(Biological yield per plot)/(Row to
Row distance x No.of rows x Row length)x10000

Result and Discussion

Seed yield was determined by harvesting three central rows
from each plot, sun dried for 10 days and their seeds were threshed.
Then seeds were weighed and then converted into kg ha™ by using
the formula.

Seeds yield (kg ha?') =(Seed yield per plot)/(Row to row
distance x No of rows x Row length)x10000

To calculate harvest index, the seed yield was divided by
biological yield and multiplied by 100 as follow,

Harvest index (%) =(Seed yield )/(Biological yield)x100
Statistical analysis

The statistix 8.1 package was implemented for the analysis of
data. The data were statistically analysed using analysis of variance
techniques (ANOVA) and treatments’ means were compared using
LSD value at 0.05% probability level [11].

Plant height (cm)
Table 1: Effect of varieties and nitrogen levels on the yield and yield contributing components of canola.
Plant Height 1‘:}:&‘;;? Number of Number of 1000-seeds Biological Seed Yield(kg Harvest
(cm) Plant? pods plant? Seeds pod™* weight (g) | Yield(kgha') ha?) Index (%)
Varieties
V1 14049 a 5.56 21134 a 16.87 a 4.78a 4021.9 1173.0a 34.18
V2 136.53 b 5.31 200.69 b 15.81b 4.60b 3757 1107.5b 33.63
LSD (0.05) 1.18 0.65 2.68 0.93 0.09 343.01 274.62 291
Nitrogen Levels
Control 122.20 e 3.42d 168.18 e 13.09d 343e 2481.2e 868 e 28.48b
N1 133.60 d 5.46 c 183.27d 15.26 ¢ 4.58d 3577.2d 1007.5d 35.68a
N2 137.63 ¢ 5.86 bc 198.22 ¢ 17.05b 4.85c 4009.1c 1101.5¢ 36.45a
N3 144.27 b 6.06 ab 226.67 b 17.65 ab 511b 4447.8b 1290.2b 34.51a
N4 154.87 a 6.63 a 253.73a 18.65a 5.50a 4932.2a 1434.2a 3441a
LSD (0.05) 2.39 0.4 3.34 1.51 0.19 275.5 560.72 3.39
V1 Zahoor; V2 PARC;Control0 kg N ha'; N1 50 kg N ha'; N2 75 kg N ha' ; N3 100 kg N ha™' ; N4 125 kg N ha™
Table 2: Interactive effect of varieties and nitrogen levels on the yield and yield contributing components of canola.
Treatments Plant l\;l:'l:l?cel:‘ezf Number of Number of 1000-Seeds Biological Seed Yield Harvest
Height(cm) plant Pods Plant* Seeds Pod™* Weight (g) | Yield(kgha) (kgha) Index (%)
V1xControl 123.74 ¢ 3.51d 168.85g 14.00 de 347f 2860 e 896.3 f 3192b
V1xN1 13587 e 5.73 bc 192.00 e 15.86 bed 4.63 de 3601d 10383 e 34.68 ab
V1xN2 13893 e 5.90 bc 203.80d 17.40 ab 490 cd 4081.8 ¢ 1151.7d 35.40 ab
V1xN3 146.33 ¢ 6.06 ab 22894 c 17.73 ab 5.13 bc 4608.1 ab 1342.0b 34.36 ab
V1xN4 157.60 a 6.63 a 263.13a 19.36a 5.80a 4958.8 a 1436.7 a 34.54 ab
V2xControl 120.67 g 3.33d 167.52 g 12.18e 340f 21023 f 839.7 f 25.04 ¢
V2xN1 131.33f 520c¢ 17453 f 14.66 cd 4.53e 3553.3d 976.7 e 36.67 ab
V2xN2 136.33 e 5.83 bc 192.64 e 16.70 bc 4.80 de 3936.4 cd 10513 e 3749 a
V2xN3 142.20d 6.06 ab 22440 c 17.56 ab 5.10 bc 4287.4 bc 12383 c 34.66 ab
V2xN4 152.13b 6.13 ab 244.33 b 17.93 ab 5.20b 4905.6 a 1431.7a 34.27 ab
LSD (0.05) 3.38 0.57 4.73 2.14 0.27 389.62 792.9 4.79

V1 Zahoor; V2 PARC; Control0 kg N ha''; N1 50 kg N ha' ; N2 75 kg N ha™' ; N3 100 kg N ha" ; N4 125 kg N ha"'
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N levels and varieties had significant influence on the plant
height (Table 1). The interaction between N levels and varieties was
also found significant (Table 2). Zahoor gave maximum plant height
(140.49 cm) as compared to PARC. In case of N levels highest plant
height (154.87 cm) was observed by the application of 125 kg N
ha™ while lowest plant height (122.20 cm) was observed in control
plot. However, application of 125 kg N ha! to Zahoor produced
maximum plant height (157.60 cm). Similarly, [1] observed that
highest rate of N application gave highest plant height. Our results
could be largely due to the positive effect of nitrogen on the growth
and development of stem and leaf area, which resulted into taller
plants.

Number of branches per plant

N levels had significant influence on the number of branches
per plant while the varieties had no significant effect on the number
of branches per plant (Table 1). The interaction between N levels
and varieties was found significant for the number of branches
per plant (Table 2). In case of N levels highest value of the number
branches per plant (6.38) was observed by the application of 125 kg
N ha'and it was at par with number of branches per plant by 100 kg
N hal. Whilst the lowest (3.42) was observed in control. However,
application of 125 and 100 kg N ha? to both varieties produced
statistically equal maximum number of branches per plant (6.63,
6.06, 6.13 and 6.06). The increase in number of branches per plant
with increase in N rate may be due to the fact that N promoted
vegetative growth. These results agree with those documented by
[12], who stated that number of branches per plant significantly
increased with N doses from 0 to 150 kg ha’.

Number of pods per Plant

N levels and varieties and their interactions had significant
influence on the number of pods per plant (Table 1&2). Zahoor
produced maximum number of pods per plant (211.34) as compared
to PARC. In case of N levels highest number pods per plant (253.73)
was observed by the application of N at 125 kg ha. However lowest
number of pods (168.18) were recorded in control plot. However,
application of 125 kg ha! to Zahoor produced maximum pods per
plant (263.13). These results are in line with the study [12] who
reported that higher nitrogen application resulted in more number
of pods per plant.

Number of seeds per pod

N levels and varieties had significant influence on the number
of seeds per pod (Table 1). The interaction between N levels and
varieties was also found significant for the number seeds per pod
(Table 2). Zahoor gave maximum number of seeds per pod (16.87)
as compared to PARC (15.81). In case of N levels highest value of the
number of seeds per pod (18.65) was observed by the application of
125 and 100 kg N ha'. The lowest number of seeds per pod (13.09)
was observed in control. In interactions, application of 125 and 100
kg N ha to Zahoor and PARC produced maximum number of seeds
per pod (19.36, 17.93, 17.73 and 17.56) [13,14]. The increase in
the number of seeds per pod might be due to the fact that nitrogen
enhanced the growth of the crop and produced more dry matter that

resulted in more number of seeds per pod. The plants took more
nitrogen and enhanced the rate of photosynthesis which resulted in
more vigorous growth. Similar results are stated by another study
[15].

1000-seeds weight

N levels and varieties had significant influence on the 1000-seed
weight (Table 1). The interaction between N levels and varieties
was also found significant for 1000-seeds weight (Table 2). Zahoor
produced maximum 1000-seeds weight (4.78 g) as compared to
PARC (4.60). In case of N levels highest value of 1000-seeds weight
(5.50 g) was observed with 125 kg N ha! while lowest (3.43) was
observed in control. Among interactions, 125 kg N ha! application to
zahoor produced maximum 1000-seeds weight (5.80 g). Increasing
nitrogen levels increased seed weight probably due to enhancement
of dry matter accumulation in seeds responsible for heavier seed. A
field study [15] also reported parallel results.

Biological yield (kg ha')

N levels had significant influence on the biological yield while
the varieties had no significant effect on the biological yield (Table
1). The interaction between N levels and varieties was found
significant for the biological yield (Table 2). In case of N levels
highest value of the biological yield (4932.2 kg ha') was observed
with 125 kg N ha and the lowest (2481.2 kg ha!) with control. The
Zahoor and PARC produced maximum biological yield (4958.8 and
4905.6 kg ha') where treated with 125 kg N ha'. These results were
in line with previous studies [9,16] who found that higher nitrogen
application produced more biological yield.

Seed yield (kg ha)

Similar to other parameters N levels, varieties and their
interactions had significant influence on the seed yield (Table
1&2). Zahoor produced maximum seed yield (1173 kg ha') as
compared to PARC (1107.5 kg ha™). In case of N levels the highest
seed yield (1434.2 kg ha') was attained with 125 kg N ha-1. While
the lowest seed yield (868.0 kg ha) was attained in the control.
Among interactions, highest seed yield (1436.7 and 1431.7 kg ha
1) was attained by Zahoor and PARC treated with 125 kg N ha™.
Increases in seed yield resulting from an increase in the number of
pods [9]. The increase in N level significantly increased seed yield,
mainly because of its positive increasing effect on yield components
we studied. Many studies concluded that yield increased with the
increase of N fertilizer rate [17-22].

Harvest index (%)

Varieties had non significant while N levels had significant
influence on the harvest index (Table 1). The interaction between
N levels and varieties was found significant for the harvest index
(Table 2). Different N levels did not produced any difference in
harvest index. However, harvest index in N levels were different
from control. The application of all the N levels to both varieties
gave equally same harvest index. A field study reported [16] similar
results that the effect of N fertilizer was significant on harvest index
and also the varieties Hyola-401 and Hyola-60 had no significant
effect on the harvest index [23,24].
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Conclusion

The results conclude that increasing the nitrogen levels
increased the yield of canola varieties. However, application of
highest level of 125 kg N ha to canola varieties i.e. Zahoor and
PARC produced highest yield. The further higher level of N above
than 125 kg N ha® may be tested to increase the yield while
keeping in consideration the nitrogen losses as well with this much
application. However, farmers of Mardan can apply 125 kg N ha! to
get high yield of canola.

Acknowledgements

We sincerely acknowledged the technical support provided by
Dr. Shahid Igbal, Dr. Muhammad Zahir Afridi and Dr. Fazal Munsif,
Agronomy Department, Amir Muhammad Khan Campus Mardan,
The University of Agriculture Peshawar, Pakistan.

References

1. Elewa TA, Mekki BB, Bakry BA, El-Kramany MF (2014) Evaluation of
Some Introduced Canola (Brassica napus L.) Varieties under Different
Nitrogen Fertilizer Levels in Newly Reclaimed Sandy Soil. Middle-East
Journal of Scientific Research 21(5): 746-755.

2. Amin R, Khalil SK (2005) Effect of Pre- and Post-Emergence Herbicides
and Row Spacing on Canola. Sarhad Journal of Agriculture 21(2): 165-
170.

3. Anonymous (2014) Government of Pakistan. Pakistan Economic Survey
2013-14. Economic Advisor’s wing, Finance Division, Islamabad, USA,
p.31.

4. PARC (2001) Rapeseed Mustard Production in Pakistan. PARC,
Islamabad, Pakistan.

5. Al-Hassa (2006) Irrigation Interval and Nitrogen Level Effects on
Growth and Yield of Canola (Brassica napus L.). Scientific Journal of
King Faisal University (Basic and Applied Sciences) 7(1): 87-103.

6. Holmes MR], Ainsley AM (1977) Fertilizer Requirements of Spring
Oilseed Rape. Journal of Science of Food and Agriculture 28 (3): 301-
311.

7. Sheppard SC, Bates TE (1980) Yield and Chemical Composition of Rape
in Response to Nitrogen, Phosphorus and Potassium. Canadian Journal
of Soil Science 60(2): 153-162.

8. Ibrahim AF, Abusteit EO, ElImentwally MA (1989) Response of Rapeseed
(Brassica napus L.) to Growth, Yield, Oil Content and its Fatty Acid to
Nitrogen Rates and Application Times. Journal of Agronomy and Crop
Science 162(2): 107-112.

9. Scott RK, Ogunremi EA, Ivins JD, Mendham NJ (1973) The Effect of
Fertilizers and Harvest Date on Growth and Yield of Oil Seed Rape
Sown in Autumn and Spring. The Journal of Agricultural Science 81(2):
287-293.

10. Wright PR, Morgan ]M, Jossop RS, Cass A (1995) Comparative
Adaptation of Canola (Brassica napus L.) and Indian Mustard (B. Juncea

L) to Soil Water Deficit Yield and Yield Components. Field Crops
Research 42(1): 1-13.

11. Steel RGD, Torrie JH, Dickey DA (1997) Principles and procedures of
statistics: a biometrical approach. McGraw Hill Book Companies, New
York, USA.

12.Uddin MK, Khan MNH, Mahbub ASM, Hussain MM (1992) Growth and
Yield of Rapeseeds as Affected by Nitrogen and Seed Rate. Bangladesh
Journal of Scientific and Industrial Research 27: 30-38.

13. Khorshidi MG, Moradpoor S, Ranji A, Karimi B, Asri F (2013) Effect of
Different Levels of Nitrogen Fertilizer and Plant Density on Yield and
Yield Components of Canola. Scientific Journal of Crop Science 4(11):
2896-2900.

14. Tusar Patra, Maiti S, Mitra B (2006) Variability. Correlation and Path
Analysis of the Yield Attributing Characters of Mustard (Brassica spp.).
Research on Crops 7(1): 191- 193.

15. Hamidi A, Asgharzadeh A, Choukan R, Dehghan Shoar M, Ghalavand A
,Malakouti M] (2007) Study on Plant Growth Promoting Rhizobacteria
(PGPR) Biofertilizers Application in Maize (Zea mays L.) Cultivation by
Adequate Input. Environmental Sciences 4(4): 1-19.

16.Keivanrad S, Delkhosh B, Shirani Rad AH, Zandi P, Amir Hossein
(2011) The Effect of Different Rates of Nitrogen and Plant Density
on Qualitative and Quantitative traits of Indian mustard. Advances in
Environmental Biology 6(1): 145-152.

17.Pellet D (2002) Oilseed rape varietal response to nitrogen fertilization.
GCIRC Bulletin 18.

18.Rathke GW, Christen O, Diepenbrock W (2005) Effects of Nitrogen
Source and Rate on Productivity and Quality of Winter Oilseed Rape
(Brassica napus L.) Grown in Different Crop Rotations. Field Crops
Reserach 94(2-3): 103-113.

19. Sidlauskas G, Bernotas S (2003) Some Factors Affecting Seed Yield of
Spring Oilseed Rape (Brassica napus L.). Agronomy Research 1(2): 229-
243.

20.Sochtling HP, Verret JA (2004) Effects of Different Cultivation Systems
(soil management and nitrogen fertilization) on the Epidemics of
Fungal Diseases in Oilseed Rape (Brassica napus L. var. napus). Journal
of Plant Disease and Protection 111(1): 1-29.

21.Zhang ZH, Song HX, Liu Q, Rong XM, Peng JW, Xie GX, Zhang YP (2009)
Study on Differences of Nitrogen Efficiency and Nitrogen Response in
Different Oilseed Rape (Brassica napus L.) Varieties. Asian Journal Crop
Science 1(2): 105-112.

22.Cheema MA, Malik MA, Hussain A, Shah SH, Basra SMA (2001) Effects
of Time and Rate of Nitrogen and Phosphorus Application on the
Growth and Seed and OIL yields of Canola (Brassica napus L.). Journal
of Agronomy and Crop Science 186(2): 103-110.

23.Sana M, Ali A, Malik AA, Saleem MF, Rafik M (2003) Comparative Yield
Potential and Oil Contents of Different Canola Cultivars (Brassica napus
L.). Pakistan Journal of Agronomy 2(1): 1-7.

24. Alien EJ], Morgan DG (1972) A Quantitative Analysis of the Effects of
Nitrogen on the Growth, Development and Yield of Oilseed Rape.
Journal of Agricultural Sciences 78(2): 315-324.

How to cite this article: Umar F, Shahid |, Muhammad Z A, Fazal M, Muhammad T, Khaista R. Optimization of Nitrogen for Increasing the Productivity of
Canola. Agri Res & Tech: Open Access J. 2017; 3(4): 555620. DOI: 10.19080/ARTOAJ.2017.03.555620.


http://dx.doi.org/10.19080/artoaj.2017.03.555620

https://www.idosi.org/mejsr/mejsr21(5)14/6.pdf
https://www.idosi.org/mejsr/mejsr21(5)14/6.pdf
https://www.idosi.org/mejsr/mejsr21(5)14/6.pdf
https://www.idosi.org/mejsr/mejsr21(5)14/6.pdf
http://agris.fao.org/agris-search/search.do?recordID=PK2005000920
http://agris.fao.org/agris-search/search.do?recordID=PK2005000920
http://agris.fao.org/agris-search/search.do?recordID=PK2005000920
https://apps.kfu.edu.sa/sjournal/eng/pdffiles/b717.pdf
https://apps.kfu.edu.sa/sjournal/eng/pdffiles/b717.pdf
https://apps.kfu.edu.sa/sjournal/eng/pdffiles/b717.pdf
http://onlinelibrary.wiley.com/doi/10.1002/jsfa.2740280314/full
http://onlinelibrary.wiley.com/doi/10.1002/jsfa.2740280314/full
http://onlinelibrary.wiley.com/doi/10.1002/jsfa.2740280314/full
http://onlinelibrary.wiley.com/doi/10.1111/j.1439-037X.1989.tb00695.x/abstract
http://onlinelibrary.wiley.com/doi/10.1111/j.1439-037X.1989.tb00695.x/abstract
http://onlinelibrary.wiley.com/doi/10.1111/j.1439-037X.1989.tb00695.x/abstract
http://onlinelibrary.wiley.com/doi/10.1111/j.1439-037X.1989.tb00695.x/abstract
http://www.scirp.org/(S(lz5mqp453edsnp55rrgjct55))/reference/ReferencesPapers.aspx?ReferenceID=1300499
http://www.scirp.org/(S(lz5mqp453edsnp55rrgjct55))/reference/ReferencesPapers.aspx?ReferenceID=1300499
http://www.scirp.org/(S(lz5mqp453edsnp55rrgjct55))/reference/ReferencesPapers.aspx?ReferenceID=1300499
https://www.cabdirect.org/cabdirect/abstract/20133395476
https://www.cabdirect.org/cabdirect/abstract/20133395476
https://www.cabdirect.org/cabdirect/abstract/20133395476
https://www.cabdirect.org/cabdirect/abstract/20133395476
https://eurekamag.com/research/012/831/012831664.php
https://eurekamag.com/research/012/831/012831664.php
https://eurekamag.com/research/012/831/012831664.php
http://www.sid.ir/fa/VEWSSID/J_pdf/77113860401.pdf
http://www.sid.ir/fa/VEWSSID/J_pdf/77113860401.pdf
http://www.sid.ir/fa/VEWSSID/J_pdf/77113860401.pdf
http://www.sid.ir/fa/VEWSSID/J_pdf/77113860401.pdf
http://www.aensiweb.com/old/aeb/2012/145-152.pdf
http://www.aensiweb.com/old/aeb/2012/145-152.pdf
http://www.aensiweb.com/old/aeb/2012/145-152.pdf
http://www.aensiweb.com/old/aeb/2012/145-152.pdf
http://www.sciencedirect.com/science/article/pii/S0378429004002886
http://www.sciencedirect.com/science/article/pii/S0378429004002886
http://www.sciencedirect.com/science/article/pii/S0378429004002886
http://www.sciencedirect.com/science/article/pii/S0378429004002886
http://agronomy.emu.ee/vol012/Sidlauskas.pdf
http://agronomy.emu.ee/vol012/Sidlauskas.pdf
http://agronomy.emu.ee/vol012/Sidlauskas.pdf
http://docsdrive.com/pdfs/ansinet/ajcs/2009/105-112.pdf
http://docsdrive.com/pdfs/ansinet/ajcs/2009/105-112.pdf
http://docsdrive.com/pdfs/ansinet/ajcs/2009/105-112.pdf
http://docsdrive.com/pdfs/ansinet/ajcs/2009/105-112.pdf
http://onlinelibrary.wiley.com/doi/10.1046/j.1439-037X.2001.00463.x/abstract
http://onlinelibrary.wiley.com/doi/10.1046/j.1439-037X.2001.00463.x/abstract
http://onlinelibrary.wiley.com/doi/10.1046/j.1439-037X.2001.00463.x/abstract
http://onlinelibrary.wiley.com/doi/10.1046/j.1439-037X.2001.00463.x/abstract
http://agris.fao.org/agris-search/search.do?recordID=PK2004000171
http://agris.fao.org/agris-search/search.do?recordID=PK2004000171
http://agris.fao.org/agris-search/search.do?recordID=PK2004000171

Agricultural Research & Technology: Open Access Journal

This work is licensed under Creative P . q -
@ @ Commons Attribution 4.0 License Your next submission with Juniper Publishers
DOI: 10.19080/ART0AJ.2017.03.555620 will reach you the below assets

¢ Quality Editorial service

o Swift Peer Review
¢ Reprints availability
e E-prints Service
¢ Manuscript Podcast for convenient understanding
¢ Global attainment for your research
e Manuscript accessibility in different formats
( Pdf, E-pub, Full Text, Audio)

¢ Unceasing customer service

Track the below URL for one-step submission

https://juniperpublishers.com/online-submission.php

m How to cite this article: Umar F, Shahid |, Muhammad Z A, Fazal M, Muhammad T, Khaista R. Optimization of Nitrogen for Increasing the Productivity of
Canola. Agri Res & Tech: Open Access J. 2017; 3(4): 555620. DOI: 10.19080/ARTOAJ.2017.03.555620.


http://dx.doi.org/10.19080/artoaj.2017.03.555620

https://juniperpublishers.com/online-submission.php
http://dx.doi.org/10.19080/artoaj.2017.03.555620


	Title
	Abstract
	Keywords
	Introduction
	Materials and Methods
	Experimental materials and design
	Crop husbandry
	Observations
	Statistical analysis

	Result and Discussion
	Plant height (cm)
	Number of branches per plant
	Number of pods per Plant
	Number of seeds per pod
	1000-seeds weight
	Biological yield (kg ha-1)
	Seed yield (kg ha-1)
	Harvest index (%)

	Conclusion
	Acknowledgements
	References
	Table 1
	Table 2

