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Canola is an oilseed that is a member of the Brassicaceae family. It has 27% protein and 38% oil in its
grains. The purpose of this study was to determine the effect of various nitrogen fertilizer rates applied to
the canopy of the Canola crop on the direct and indirect elements of grain and the production of oil. In
that regard, a trial with canola was conducted in succession to maize cultivation using the hybrid Hyola
61, under a no-tillage scheme, in a soil categorized as Eutrophic Red Latosol located at 53°16'44" W
24°49'06" S, in the investigational site of Dezful Agricultural Farm in northern Khuzestan, Iran. The
experimental method utilized random blocks with four replications and seven treatments, totaling 28
plots on an 882 m2 region. 50 kg ha! of P20s, 50 kg ha? of K20 and 28 kg ha! of N, were administered
as base fertilization. 25 kg ha' N, 50 kg ha' N, 75 kg ha' N, 25 kg ha' N + 27 kg ha! S, 50 kg ha' N2 +
54 kg ha! Sand, 0.45L halt N + 0.1 L ha' S (foliar fertilizer Micro Xisto HF) were applied to the covering
42 days following the appearance of Canola seedlings. No statistically significant changes in production

components were found across treatments except oil content.

Keywords: canola, fertilization, Khuzestan

INTRODUCTION

The pursuit for alternate and economically
viable oil-producing plants is a constant in
Brazilian agriculture, particularly in the aftermath
of utilizing vegetal oils to create biodiesel. In that
regard, Canola culture, whose grains contain an
average of 38% oil, could be an agronomically
viable option (Johnston, Lafond et al. 2001,
Gholamin and Khayatnezhad 2020, Bi, Dan et al.
2021, Guo, She et al. 2021). Canola accounts for
15% of global oil production. Its oil, which is low in
glucosinolates and erucic acid and rich in vitamin
E and omega-3 fats, is among the healthiest oils
for human nutrition, having been recognized as a
functional food by healthcare (Brown, Davis et al.
2008, Khayatnezhad and Gholamin 2020, Si, Gao
et al. 2020, Li, Mu et al. 2021). This oilseed was
already well-known in India three thousand years
ago. In 13th-century Europe, its oil has been used

to illuminate towns and lubricate ships. Its
cultivation gained global prominence during World
War Il due to its efficacy in lubricating ships and
its resistance to high temperatures and water
steam (Shahidi 1990, Gholamin and
Khayatnezhad 2020, Sun, Lin et al. 2021, Tao,
Cui et al. 2021). According to Zonin, Winck et al.
(2010), canola production started in Brazil in 1974
by Tritfcola Serrana Ltda - Contrijuf as a fallow
crop and in crop rotation with wheat throughout
the winter; at the time, it was called Colza. Crops
initially appeared in Parana in the early 1980s.
The cultivation area was expanded in 2001 under
canola, which means "Canadian Oil Low Acid,"
due to the oil containing less than 2% erucic acid
and approximately 30 micromoles of glucosinolate
(Gholamin and Khayatnezhad 2021, Ren and
Khayatnezhad 2021). With the continuous
advancements in agriculture, the pursuit of
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sustainable alternatives, food production for
animals and people, and renewable energy
sources, canola provides producers with another
alternative. Due to its agronomic features and
climatic requirements, it is a winter culture that
fulfills the requirements for incorporation into
Brazil's grain production system during the cold
season (CASAO JUNIOR, Araljo et al. 2012,
Gholamin and Khayatnezhad 2020, Ma, Ji et al.
2021). The advancement of the no-tillage method,
along with the need to cover the soil with straw
throughout the year and practice crop rotation,
establishes canolaas a viable alternative in
seasons and places when wheat cultivation is
economically unviable fallow lands.Canola
cultivation effectively suppressing weeds, pests,
and diseases, as well as recycling nutrients for
increased crop rotation and sustainable grain
production (Franchini, da Costa et al. 2011,
Huang, Wang et al. 2021, Khayatnezhad and
Gholamin 2021). White mold, induced by the
fungus Sclerotinia sclerotiorum (Lib.) de Bary, has
sparked widespread concern among the
productive sectors, particularly in the coldest
regions of Brazil, where soybean, beans, and
canola are grown. Sclerotiorum sclerotiorum (Lib.)
de Bary is a global pathogen in temperate,
subtropical, and tropical zones. In addition to
being a polyphagous fungus, it is known for
infecting and hosting 408 species and 278 types
of plants (Huang, Wang et al. 2021, Rodriguez
2021). Canola needs good climatic conditions,
acceptable soils, and macro and micronutrients in
the soil solution for absorption to properly grow
and vyield grains. When nitrogen and sulfur are
given to the cover crop during planting, canola
reacts favorably (Franchini, da Costa et al. 2011,
Khayatnezhad and Gholamin 2021). The purpose
of this study was to determine the impact of
various nitrogen fertilizer rates applied to the
cover under a no-tillage system on the direct and
indirect elements of oil and grain production in
canola.

MATERIALS AND METHODS

The experiment was conducted in the Dezful
Agricultural Farm's research property in northern
Khuzestan, Iran, on a soil categorized as typical
Eutrophic Red Latosol by Franchini, da Costa et
al. (2011). The farm is situated at longitude
53°16'44" W, latitude 24'49'06"S, and elevation
682 m above sea level. According to Koppen's
categorization, the climate is categorized as Cfa -
subtropical (Karasakal, Khayatnezhad et al.
2020). Soil fertility was determined in the research

region by collecting two compound soil samples at
depths of 0 to 10 cm and 10to20 cm, as
recommended by Gao et al. (2010), and analyzing
them at the Sol-Analise Soil Analysis Laboratory.
Table 1 summarizes the findings of the soll
analysis based on the samples.

The experiment was conducted in 2011 using
seven lines with a 45 cm spacing between lines
and a 10 m length, using Canola hybrid Hyola 61,
totaling an area of 882 m2 in a no-tillage system
(Apr,19). In terms of base fertilization, 280 kg ka-1
of chemical manure NPK was utilized, equating to
28 kg ha of nitrogen, 50 kg ha of phosphorus,
and 50 kg hal of potassium (Tomm et al.,
2010).To maintain the standards of desired plants,
the pests Diabrotica speciosa and Elasmopalpus
lignosellus were managed by ground pulverization
using a bar sprayer and the pesticides Novalurom
15 g La ha! + Esfenvalerate 10 g i.a ha'l in a 130
liters hal syrup 11 days since canola's onset
(May, 07) in principal growth Stage (Werner,
Santos et al. 2013, Gholamin and Khayatnezhad
2020, Xu, Ouyang et al. 2021). Sulfur and
nitrogen were applied manually to the line 5 cm
from the Canola crops; foliar fertilizer also was
applied using an electric backpack sprayer in
syrup at an application rate of 80 L ha! 42 days
after the onset of seedlings with damp soil,
onJune 7, when the plants were in principal
growth Stage 1, with the fourth leaf unfolded (e
Silva and de Azevedo 2009, Khayatnezhad and
Gholamin 2020, Zhu, Saadati et al. 2021). Seven
different nitrogen fertilizer concentrations were
used in the treatments: T1: Control; T2: 25 kg hat
of nitrogen; T3: 50 kg ha! of nitrogen; T4: 75 kg
ha! of nitrogen; T5: 25 kg ha-1 of nitrogen + 27 kg
hal of sulfur; T6: 50 kg ha! of nitrogen + 54 kg
ha?l of sulfur (both solid); T7: 0.45 L ha?l of
nitrogen + 0.1 L ha?t! of sulfur (liquid). The
following commercial fertilizers were employed in
the study: urea CO (NH2J2, as a source of
nitrogen; ammonium sulfate (NH4J2 S04, as a
source of nitrogen and sulfur; and foliar fertilizer
Micro Xisto HF, as a supply of liquid nitrogen and
sulfur. The experimental design employed in this
research was random blocks with four replications
and seven treatments, resulting in 28 plots, each
measuring 31.5 m2 (Pimentel-Gomes 2009,
Karasakal, Khayatnezhad et al. 2020, Zhang,
Khayatnezhad et al. 2021).The following
parameters were analyzed: productivity, in kg ha-
1 (PDH), determined by manually harvesting the
entire plot and converting it to kg ha-1; mass of a
thousand grains (MTG),
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Table 1: Chemical soil analysis, at depths 0to 10 cm and 10 to 20 cm from the experimental area

Depth PH H+ AL Ca Mg K CTC P S M.O % V%
0-10 54 4.96 6.79 2.08 0.23 14.06 10.80 1.50 4.66 64.72
10-20 5.0 6.21 4.88 1.85 0.20 13.14 3.80 3.90 3.58 52.74

Source: Solanalise Soil Analysis Laboratory.

determined by weighing two samples of 125
grains randomly selected from the volume
harvested from the plot and multiplying by four;
grain oil content, determined by extracting oil from
each sample using a direct extractor Soxhlet.

To determine the yield of individual plants and
their estimated components, eight plants were
randomly selected from the plots to provide the
averages for the following determinations: a)
number of siliguas per plant, as determined by
counting siliquas inside each plant; b) grain mass
per plant, as determined by tracking each plant on
an analytical scale.

To determine the statistical significance of the
differences between treatments, the F test
(analysis of variance) was used, and a posterior
test (Tukey's), which sought to compare averages
at a level of 5% significance for both tests (Cheng,
Hong et al. 2021, Hou, Li et al. 2021,
Khayatnezhad and Nasehi 2021, Wang, Shang et
al. 2021, Zheng, Zhao et al. 2021, Zhu, Liu et al.
2021). The model's assumptions were validated
using Hartley's maximum F test for variance
homogeneity and Shapiro-Wilk's test for normality.
ASSISTAT 7.6 beta was utilized to evaluate the
data (e Silva and de Azevedo 2009).

RESULTS AND DISCUSSION

One can see that the total of pluviometric
precipitations in the experiment region during ten
days from March to September 2011 (Table 2)
indicated a greater concentration during the filling
stage of the Canola grains. The analysis of
variance revealed a major impact for only the oil
content at a 5% level of significance for the
parameters: number of siliquas per plant, grain
mass per plant, MTG, GOC, productivity in kg ha-
1, and plants with sclerotinia symptoms (Table 3).
The variance coefficients found varied from 1.27
to 26.13 % for plants exhibiting sclerotinia
symptoms. These findings are consistent with
those of Rigon, Cherubin et al. (2010), who
examined canola's reaction to sulfur and nitrogen
applied to coverage plots and found no increase
in production at a 5% level of significance.

According to Osoério Filho, Rheinheimer et al.
(2007), canola's lack of reaction to sulfur applied
to the soil may result from rainfall absorbing

ambient sulfur. The current study's findings
contrast with those of Rigon, Cherubin et al.
(2010). They reported a statistical response at a
5% level of significance for the interaction of 60 kg
hal N + 16 kg hal S concerning the quantity of
siliquas. Jia, Khayatnezhad et al. (2020)
confirmed a 45 % increase in siliquas output and
a 22 % increase in grain mass per plant.
Additionally, Ma, Khayatnezhad et al. (2021)
discovered that nitrogen fertilizer enhanced the
guantity of siliques and yield substantially. The
results of this experiment differ from those of
Peng, Khayatnezhad et al. (2021), who conducted
research under five distinct experimental settings
to test Spring Canola's reaction to various
concentrations of Nand S and discovered
statistically significant variations. Oztiirk
(2010)obtained a 47 % increase in grain
production for the treatment that received 150 kg
ha! of Borsoi, Cereda et al. (2010) validated the
influence of Nand S application on the hybrid
Hyola 43, and obtained statistically significant
differences from the withess in comparison to the
treatments with 38 kg ha! of N (ur). Karamanos,
Goh et al. (2007), (Sun and Khayatnezhad 2021)
reported a 23.7 % increase in Canola grain yield
when Nand S were added to soils deficient in
these nutrients. There were no statistically
significant reactions in soils with high levels of N,
and S. Gao, Thelen et al. (2010)found no increase
in Canola grain output when they applied 84 and
168 kg ha?! of nitrogen in two locations in the
years 2007 and 2008. By examining the
sclerotinia-infected plants (Table 3), it is clear that
the treatments had no statistically significant
impact. The results contrast with those of Yin,
Khayatnezhad et al. (2021), who found a
statistically significant response in the interaction
between nitrogen and sclerotinia disease
incidence at nitrogen concentrations of 80 and
120 kg hat. The regression curves produced for
the average values of siliquas per plant, grain
mass in thousand grains, canola output in kg ha?,
and canola oil content in kg ha!l may be seen
concerning the nitrogen fertilizer given to the
covering.
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Table 2: Pluviometric precipitation (mm) occurred during the experiment, at the meteorological
station of Cascavel

10-day Months

period March | April May June July August | September
1st 10.8 7.0 1.8 27.0 66.0 6.4 39.8
2nd 2.4 178 | 114 0.0 36.8 187.4 15.6
3rd 53.6 29.8 0.0 18.8 24.0 36.4 22.2
Total 66.8 546 | 13.2 45.8 126.8 230.2 77.6

Table 3: Phenotypic average values for Canol a productivity and S. sclerotiorum (Lib.) de Bary

symptoms according to different dosages of nitrogen and sulfur applied to the coverage

Treatments Variables
NSP GMP MTG GOC PDH SCI
kg halNand S | n plant? g plant? g % kg hal | Pl.w/symp.
Control 264.75 10.65 3.67 38.12a 2171 1.45
25N 283.50 11.27 3.69 35.32d 2.201 1.05
50 N 281.50 10.95 3.66 36.65bc 2.241 1.11
75N 276.25 10.87 3.60 34.77d 2.186 1.67
25N +27S 258.25 11.20 3.74 37.17ab 2172 1.59
50N +54S 273.00 10.74 3.68 35.60Cd 2.268 1.44
0.45N+0.1S1 257.25 10.27 3.70 37.00b 2.206 1.45
F value 0.31n8 0.45n8 0.33n8 26.33* 0.41 ns 1.60n8
P - value 0.9230 0.8387 0.9116 <0.001 0.8647 0.2032
C.v. 14.19 9.46 4.10 1.27 517 26.13
MSD 89.69 2.40 0.35 1.08 266.35 0.85

Averages followed by the same letter in the column do not differ significantly from each other by Tukey's test at 5%

significance. * = significant at the level of 5% probability; 1 = foliar fertilizer; ns = non-significant; GV = coefficient of

variation; MSD = minimum significant difference; NSP = number of siliquas per plant; GMP = grain mass per plant;
MTG = mass of a thousand grains; GOG = grain oil content; PDH = productivity in kg ha"; SGL = Sclerotinia.

One can see that the number of siliquas per

plant follows a quadratic relationship, peaking
between 25 and 50 kg N ha (the value 44.24 kg
N ha as displayed presents the regression graph
for the mass of a thousand grains as a function of
the nitrogen doses applied to the coverage;

One can see that the maximum mass point is
achieved between 25 and 50 kg N ha?) (in the
value 28.33 kg of N hal). One may see that the
productivity kg ha is quadratic, peaking between
25 and 50 kg of N ha (in the value 42.50 kg of N
hal).

Additionally, one may observe that the grain
oil content falls as the coverage of nitrogen
fertilizer rises. Ahmad, Jan et al. (2007) found
comparable findings when examining canola's
reaction to nitrogen fertilization. According to
Johnston, Lafond et al. (2001), Canola seed oll
content reduces with increased nitrogen
application, perhaps owing to the crop's delayed
maturity. Another possible explanation for the
decline in oil content, according to Oztiirk (2010),
is that this nutrient is a major component of

proteins, resulting in an increase in protein
percentage and a decline in oil content.
CONCLUSION

There was no statistically significant

difference in Canola productivity between
treatments that received nitrogen and sulfur
fertilizers to the coverage and treatments that did
not receive nitrogen fertilizers. Canola grain oil
content was reduced with nitrogen application to
the coverage in all treatments except the one that
received 25 kg hal N + 27 kg ha' S. In this trial,
no statistically significant difference in the
incidence of symptoms or damage produced by
the fungus Sclerotinea sclerotiorum (Lib.) de Bary
was found between treatments.

CONFLICT OF INTEREST
The authors declared that present study was
performed in absence of any conflict of interest.

ACKNOWLEGEMENT
This paper was from 1399-545854 Project,

Bioscience Research, 2021 volume 18(4): 3098-3104

3101



Mani Alizadeh

Maize residue management

2020, Young researchers Club.

AUTHOR CONTRIBUTIONS

Mani Alizadeh conducted, planned, Analyzed
the data, wrote manuscript and interpreted the
results and involved in manuscript preparation. All
authors read and approved the final version.

Copyrights: © 2021@ author (s).

This is an open access article distributed under the
terms of the Creative Commons Attribution License
(CC BY 4.0), which permits unrestricted use,
distribution, and reproduction in any medium,
provided the original author(s) and source are
credited and that the original publication in this
journal is cited, in accordance with accepted
academic practice. No use, distribution or
reproduction is permitted which does not comply
with these terms.

REFERENCES

Ahmad, G., A. Jan, M. Arif, M. Jan and R. Khattak
(2007). "Influence of nitrogen and sulfur
fertilization on quality of canola (Brassica
napus L.) under rainfed conditions." Journal
of Zhejiang University Science B 8(10): 731-
737.

Bi, D., C. Dan, M. Khayatnezhad, Z. sayyah
HASHJIN, Z. Li and Y. Ma (2021).
"MOLECULAR IDENTIFICATION  AND
GENETIC DIVERSITY IN Hypericum L.: A
HIGH VALUE MEDICINAL PLANT USING
RAPD MARKERS MARKERS." Genetika
53(1): 393-405.

Borsoi, A., C. Cereda, R. Santos, D. Secco and S.
Souza (2010). Efeito da aplicacdo de enxofre
e nitrogénio no cultivo da canola (canola L.
var. oleifera). 50 Congresso Internacional de
Bioenergia. Curitiba.

Brown, J., J. Davis, M. Lauver and D. Wysocki
(2008). "USCA Canola Growers’ Manual."
Oregon. P 71.

CASAO JUNIOR, R., A. D. Aratjo and R. F.
LLANILLO (2012). "Plantio direto no Sul do
Brasil: fatores que facilitaram a evolugéo do
sistema e o desenvolvimento da
mecanizagdo conservacionista." Londrina:

lapar.

Cheng, X., X. Hong, M. Khayatnezhad and F.
Ullah (2021). "Genetic diversity and
comparative study of genomic DNA

extraction protocols in Tamarix L. species."
Caryologia 74(2): 131-139.
e Silva, F. d. A. S. and C. A. V. de Azevedo

(2009). Principal Components Analysis in the
Software Assistat-Statistical Assistance. 7th
World Congress on Computers in Agriculture
Conference Proceedings, 22-24 June 2009,
Reno, Nevada, American Society of
Agricultural and Biological Engineers.

Franchini, J. C., J. M. da Costa, H. Debiasi and E.
Torres (2011). "Importéncia da rotacdo de
culturas para a producdo agricola
sustentavel no Parana." Embrapa Soja-
Documentos (INFOTECA-E).

Gao, J., K. D. Thelen, D. H. Min, S. Smith, X. Hao
and R. Gehl (2010). "Effects of manure and
fertilizer applications on canola oil content
and fatty acid composition." Agronomy
Journal 102(2): 790-797.

Gholamin, R. and M. Khayatnezhad (2020).
"Assessment of the Correlation between
Chlorophyll Content and Drought Resistance
in Corn Cultivars (Zea Mays)." Helix 10(05):
93-97.

Gholamin, R. and M. Khayatnezhad (2020). "The
effect of dry season stretch on Chlorophyll
Content and RWC of Wheat Genotypes
(Triticum Durum L.)." Bioscience
Biotechnology Research Communications
13(4): 1833-1829.

Gholamin, R. and M. Khayatnezhad (2020).
"Study of Bread Wheat Genotype
Physiological and Biochemical Responses to
Drought Stress." Helix 10(05): 87-92.

Gholamin, R. and M. Khayatnezhad (2020). "The
Study of Path Analysis for Durum Wheat
(Triticum durum Desf.) Yield Components.”
Bioscience Biotechnology Research
Communications 13(4): 2139-2144.

Gholamin, R. and M. Khayatnezhad (2021).
"Impacts of PEG-6000-induced Drought
Stress on Chlorophyll Content, Relative
Water Content (RWC), and RNA Content of
Peanut (Arachis hypogaea L.) Roots and
Leaves." Bioscience Research 18(1): 393-
402.

Guo, L.-N., C. She, D.-B. Kong, S.-L. Yan, Y.-P.
Xu, M. Khayatnezhad and F. Gholinia (2021).
"Prediction of the effects of climate change
on hydroelectric generation, electricity
demand, and emissions of greenhouse
gases under climatic scenarios and
optimized ANN model." Energy Reports 7:
5431-5445.

Hou, R., S. Li, M. Wu, G. Ren, W. Gao, M.
Khayatnezhad and F. gholinia (2021).
"Assessing of impact climate parameters on
the gap between hydropower supply and

Bioscience Research, 2021 volume 18(4): 3098-3104

3102


https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

Mani Alizadeh

Maize residue management

electricity demand by RCPs scenarios and
optimized ANN by the improved Pathfinder
(IPF) algorithm." Energy 237: 121621.

Huang, D., J. Wang and M. Khayatnezhad (2021).
"Estimation of Actual Evapotranspiration
Using Soil Moisture Balance and Remote
Sensing." Iranian Journal of Science and
Technology, Transactions of Civil
Engineering: 1-8.

Jia, Y., M. Khayatnezhad and S. Mehri (2020).
"Population differentiation and gene flow in
Rrodium cicutarium: A potential medicinal
plant." Genetika 52(3): 1127-1144.

Johnston, A., G. Lafond, G. Hultgreen and G.
Hnatowich (2001). "Spring wheat and canola
response to nitrogen placement with no-till
side band openers." Canadian journal of
plant science 81(1): 191-198.

Karamanos, R., T. Goh and D. Flaten (2007).
"Nitrogen and sulphur fertilizer management
for growing canola on sulphur sufficient
soils." Canadian Journal of Plant Science
87(2): 201-210.

Karasakal, A., M. Khayatnezhad and R. Gholamin
(2020). "The Durum Wheat Gene Sequence
Response Assessment of Triticum durum for
Dehydration Situations Utilizing Different
Indicators of Water Deficiency." Bioscience
Biotechnology Research Communications
13(4): 2050-2057.

Karasakal, A., M. Khayatnezhad and R. Gholamin
(2020). "The Effect of Saline, Drought, and
Presowing Salt Stress on Nitrate Reductase
Activity in Varieties of Eleusine coracana

(Gaertn)." Bioscience Biotechnology
Research Communications 13(4): 2087-
2091.

Khayatnezhad, M. and R. Gholamin (2020). "A
Modern Equation for Determining the Dry-
spell Resistance of Crops to Identify Suitable
Seeds for the Breeding Program Using
Modified Stress Tolerance Index (MSTI)."
Bioscience Biotechnology Research
Communications 13(4): 2114-2117.

Khayatnezhad, M. and R. Gholamin (2020).
"Study of Durum Wheat Genotypes'
Response to Drought Stress Conditions."
Helix 10(05): 98-103.

Khayatnezhad, M. and R. Gholamin (2021). "The
Effect of Drought Stress on the Superoxide
Dismutase and Chlorophyll Content in Durum
Wheat Genotypes." Advancements in Life
Sciences 8(2): 119-123.

Khayatnezhad, M. and R. Gholamin (2021).
"Impacts of Drought Stress on Corn Cultivars

(Zea mays L.) At the Germination Stage."
Bioscience Research 18(1): 409-414.

Khayatnezhad, M. and F. Nasehi (2021).
"Industrial Pesticides and a Methods
Assessment for the Reduction of Associated
Risks: A Review." Advancements in Life
Sciences 8(2): 202-210.

Li, A., X. Mu, X. Zhao, J. Xu, M. Khayatnezhad
and R. Lalehzari (2021). "Developing the
non-dimensional  framework for water
distribution formulation to evaluate sprinkler
irrigation.” Irrigation and Drainage.

Ma, A., J. Ji and M. Khayatnezhad (2021). "Risk-
constrained non-probabilistic scheduling of
coordinated power-to-gas conversion facility
and natural gas storage in power and gas
based energy systems." Sustainable Energy,
Grids and Networks: 100478.

Ma, S., M. Khayatnezhad and A. A. Minaeifar
(2021). "Genetic diversity and relationships
among Hypericum L. species by ISSR
Markers: A high value medicinal plant from
Northern of Iran.” Caryologia 74(1): 97-107.

Osdrio Filho, B. D., D. d. S. Rheinheimer, L. S. d.
Silva, J. Kaminski and G. F. Dias (2007).
"Deposi¢do do enxofre atmosférico no solo
pelas precipitagbes pluviais e respostas de
culturas a adubacéo sulfatada em sistema
plantio direto." Ciéncia Rural 37: 712-719.

Oztiirk, O. (2010). "Effects of source and rate of
nitrogen fertilizer on yield, yield components
and quality of winter rapeseed (Brassica
napus L.)." Chilean journal of agricultural
research 70(1): 132-141.

Peng, X, M. Khayatnezhad and L.
Ghezeljehmeidan (2021). "Rapd profiling in
detecting genetic variation in stellaria |.
(caryophyllaceae)." Genetika-Belgrade 53(1):
349-362.

Pimentel-Gomes, F. (2009). "Curso de estatistica
experimental 15. ed." Piracicaba: Fealq.

Ren, J. and M. Khayatnezhad (2021). "Evaluating
the stormwater management model to
improve urban water allocation system in
drought conditions." Water Supply.

Rigon, J., M. Cherubin, S. Capuani, M. Moraes, R.
Conterato, A. Wastowski and G. Rosa
(2010). Efeito de doses de enxofre e
parcelamento do nitrogénio em cobertura na
cultura da canola. IV Congresso Brasileiro de
Mamona e | Simpdsio Internacional de
Oleaginosas Energéticas, Jodo Pessoa.
Anais.

Rodriguez, R. (2021). "The study of Enzyme-
Water Mutualism Theory." Water and

Bioscience Research, 2021 volume 18(4): 3098-3104

3103



Mani Alizadeh

Maize residue management

Environmental Sustainability 1(1): 44-49.

Shahidi, F. (1990). Canola and rapeseed:
production,  chemistry,  nutrition, and
processing technology, Springer Science &
Business Media.

Si, X., L. Gao, Y. Song, M. Khayatnezhad and A.
A.  Minaeifar  (2020). "Understanding
population differentiation using geographical,
morphological and genetic characterization in
Erodium cicunium." Indian J. Genet 80(4):
459-467.

Sun, Q., D. Lin, M. Khayatnezhad and M. Taghavi
(2021). "Investigation of phosphoric acid fuel
cell, linear Fresnel solar reflector and
Organic Rankine Cycle polygeneration
energy system in different climatic
conditions." Process Safety and
Environmental Protection 147: 993-1008.

Sun, X. and M. Khayatnezhad (2021). "Fuzzy-
probabilistic modeling the flood
characteristics using bivariate frequency
analysis and a-cut decomposition.” Water
Supply.

Tao, Z., Z. Cui, J. Yu and M. Khayatnezhad
(2021). "Finite Difference Modelings of
Groundwater Flow for Constructing Atrtificial
Recharge Structures." Iranian Journal of
Science and Technology, Transactions of
Civil Engineering.

Wang, C., Y. Shang and M. Khayatnezhad (2021).

"Fuzzy Stress-based Modeling for
Probabilistic  Irrigation  Planning  Using
Copula-NSPSO." Water Resources
Management.

Werner, O. V., R. F. Santos, S. S. Werner, H. A.
Rosa, D. Secco, S. N. M. de Souza and C. E.
C. Nogueira (2013). "Nitrogen and sulfur
applied to the coverage of a canola crop in
no-tilage system." African Journal of
Agricultural Research 8(17): 1799-1803.

Xu, Y.-P., P. Ouyang, S.-M. Xing, L.-Y. Qi, M.
khayatnezhad and H. Jafari (2021). "Optimal
structure design of a PV/FC HRES using
amended Water Strider Algorithm." Energy
Reports 7. 2057-2067.

Yin, J., M. Khayatnezhad and A. shakoor (2021).
"evaluation of genetic diversity in geranium
(geraniaceae) using rapd marker." Genetika
53(1): 363-378.

Zhang, H., M. Khayatnezhad and A. Davarpanah
(2021). "Experimental investigation on the
application of carbon dioxide adsorption for a
shale reservoir." Energy Science &
Engineering n/a(n/a).

Zheng, R., S. Zhao, M. Khayyatnezhad and S.

Afzal Shah (2021). "Comparative study and
genetic diversity in Salvia (Lamiaceae) using
RAPD Molecular Markers." Caryologia 74(2):
45-56.

Zhu, K., L. Liu, S. Li, B. Li, M. Khayatnezhad and
A. Shakoor (2021). "Morphological method
and molecular marker determine genetic
diversity and population structure in
Allochrusa." Caryologia 74(2): 121-130.

Zhu, P., H. Saadati and M. Khayatnezhad (2021).
"Application of probability decision system
and particle swarm optimization for improving
soil moisture content." Water Supply.

Zonin, V., C. Winck, L. Scarton and T. Silva
(2010). Utilizacédo da canola como alternativa
na cadeia de suprimentos do biodiesel:
estudo de caso em duas empresas do RS.
480 Congresso SOBER, Campo Grande.

Bioscience Research, 2021 volume 18(4): 3098-3104

3104



