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ABSTRACT 
 

Corn is one of the most cultivated cereals in the world and is used for various purposes and its 
production is linked to its economic importance, requiring the use of means and methods that 
enable the increase of its production, and one of them is fertilization with nitrogen. The objective of 
this work is to carry out a brief literature review on the importance of nitrogen for the corn crop, 
highlighting the benefits of its use and the need for its use in the crop. Plants need many nutrients 
for their development, and nitrogen is one of the main nutrients, being important for many chemical 
and physical functions in the plant. In addition, nitrogen is necessary in the corn crop, as it is a 
nutrient that is required in large amounts and has a great impact on crop production. Nitrogen has 
many benefits in the corn crop, as it is essential to the plant and to many crops, providing benefits 
throughout the plant, ensuring an increase in production components. However, the importance of 
nitrogen in the crop, refers to the plant, its use in the corn crop and the benefits provided, which 
generate positive results for its use, increasing various components of crop production, 
demonstrating that it is important for the crop, in its development and in the increase of maize 
productivity. Thus, it is noted that nitrogen is very important for the development of corn, composes 
several chemical and physical functions of the plant, it is necessary in the corn crop due to its 
requirement, provides many benefits to the crop, increasing production components and has many 
good results with its use in corn. 
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1. INTRODUCTION 
 
Corn (Zea mays L.) is a plant belonging to the 
Poaceae family and is the most produced and 
consumed cereal in the world, being classified as 
the second most traded commodity, second only 
to the soybean crop. Its cultivation occurs since 
the beginning of its discovery, being considered 
one of the most prominent and important cultures 
in our country [1,2]. 
 
Brazil, one of the great cereal producers, is the 
third largest corn producer in the world, behind 
the United States and China (CONAB, 2019). 
Over the years, with the development of other 
sectors, the corn production chain became very 
important, as the grain that was used for human 
and animal feed became an exportable 
commodity, in addition to being an energy matrix 
in the production of ethanol [3] (Souza et al., 
2018). 
 
Its large production is directly linked to its 
economic importance, using it in human and 
animal food, in fuels, beverages and polymers 
[2,4,5]. 
 
According to FAOSTAT data (2017), 1.13 billion 
tons of corn are produced in the world, with the 
United States as the largest producer, followed 
by China and Brazil, representing the largest 
producers of this product. 
 
Among the corn producing countries, Brazil 
produced 97 million tons in 2017, approximately 
81 million tons in 2018, and 100 million tons of 
corn in 2019 [6] (Ibge, 2021). 
 
According to Conab (2021), corn production in 
2020 was approximately 102 million tons, but in 
2021 a production of 86 million tons of corn is 
expected, with a variation of 16 tons, with a lower 
corn production that year. 
 
Despite the large production of corn in Brazil 
compared to other countries, there is a constant 
search for greater productivity and profitability of 
crops, seeking new technologies and means for 
the cultivation of the cereal [6,7]. 
 
To enable the best development of the corn crop, 
several methods and means can be used, and to 
realize that it is necessary to adapt all aspects of 
cultivation, it is necessary to use better 
cultivation techniques. One of the aspects to be 

considered is the soil, because by improving soil 
conditions, better exploration of the plant's root 
system may occur, seeking to increase nutrient 
absorption [8,3,2]. 
 
Fertilization is one of the techniques used for 
better crop development, adapting soil 
conditions, in order to ensure good production, 
and an important factor for the cultivation of corn. 
 
According to Mortate et al. [7] and Guimarães et 
al. [3], due to the high production of biomass by 
corn, there is a high extraction and accumulation 
of elements from the soil, and fertilization is 
essential to overcome these deficiencies and in 
the study by Menezes et al. [9] reports the very 
high extraction of macronutrients in corn 
cultivars, with nitrogen being one of the most 
exported for the corn plant. 
 
Thus, as there is a large extraction and 
accumulation of nitrogen from the soil by corn 
plants, hence the need for adequate fertilization 
to supply the crop and ensure that the soil is in 
ideal conditions for the cultivation of other plants 
[2,10] (Sousa et al., 2019). 
 
According to Mortate et al. [7] and Guimarães et 
al. [3] Nitrogen constitutes only 1% of the plant's 
total dry mass, but its deficiency causes a 
reduction in essential amino acids, chlorophyll 
synthesis and the energy needed for the 
production of carbohydrates and carbon 
skeletons, directly affecting the maize crop 
development. 
 
According to Batista et al. [6] and Bernardi et al. 
[2] many works show positive results with 
nitrogen fertilization in corn crop, demonstrating 
the importance of its application, in addition, 
nitrogen is considered one of the main nutrients 
required by corn crop and has positive effects on 
grain yield. 
 
According to Rockenbach et al. [11] and Mortate 
et al. [6] corn is a nitrogen (N) demanding crop, 
requiring approximately 22 kg of nitrogen per ton 
of grain produced and exporting close to two 
thirds of the absorbed N to the grains, therefore, 
N is one of the nutrients which most limits grain 
yield. 
 
Thus, it is noted that nitrogen is one of the most 
important elements for the growth of corn 
requiring its use in the culture, therefore, a 



 
 
 
 

Shimada et al.; JEAI, 43(8): 37-45, 2021; Article no.JEAI.74501 
 

 

 
39 

 

comprehensive study on this topic is necessary 
to demonstrate and verify the importance of this 
nutrient in corn crop, how necessary its use is, 
and its benefits in the corn crop. 
 
The objective of this work is to carry out a brief 
literature review on the importance of nitrogen for 
the corn crop, highlighting the benefits of its use 
and the need for its use in the crop, 
demonstrating how much fertilization of the crop 
is necessary for its development and production. 
 

2. LITERATURE REVIEW 
 

2.1 Nitrogen in the Plant 
 
Plants need several factors to obtain their 
development and production, and one of them is 
plant nutrition. Adequate nutrition in plants favors 
their production, as they are less susceptible to 
attack by pests and diseases, better tolerate 
periods of drought and other stresses, increase 
productivity, fruit quality and early start of 
production [12,13]. 
 
Thus, to ensure that the plant can develop it is 
necessary to apply fertilizers during its initial 
stages of growth and development. The supply of 
nutrients is usually more necessary in the early 
stages, presenting itself as a possible limitation 
of plant growth, due to any nutritional deficiency, 
so that subsequent applications are not able to 
reverse this reduction [13,14]. 
 
Among the nutrients necessary for plant growth 
and development, nitrogen is considered one of 
the most important nutrients for plants, required 
in greater quantity compared to other nutrients, 
and being essential in the chemical and physical 
processes of agricultural crops [14,4,5,2]. 
 
According to Bernardi et al. [2] plants respond 
differently depending on the form of nitrogen, and 
the climatic conditions at the time of its 
application. Therefore, it is necessary to choose 
an adequate source of nitrogen, which gives the 
best response to weather conditions, to carry out 
the application and avoid nutrient losses. 
 
According to Cardoso et al. [15] and Neumann et 
al. [16] nitrogen is important for the plant, as it is 
part of the chemical composition of amino acids, 
proteins, DNA and RNA, pigments, hormones, 
nucleic acids and vitamins. 
 

In addition, nitrogen acts on cell division in plant 
meristems, increasing plant leaf area, 

photosynthetic rate and, consequently, crop 
productivity [14,17]. Nitrogen is thus a very 
important element for crops and the the most 
absorbed nutrient by maize crops. Thus, its 
deficiency will limit growth and development, 
causing a drop in productivity [2]. 
 
Nitrogen favors plant development and according 
to Silva et al. [18] and Neumann et al. [16], this 
nutrient is essential in the processes of 
photosynthesis, respiration, ionic absorption, 
multiplication and cell differentiation, impacting 
the increase in the number of leaves, stem 
diameter and fresh and dry matter mass. 
 
Plants absorb nitrogen preferentially in the form 
of nitrate or ammonium and the nitrogen 
absorption efficiency is usually equal to or less 
than 60%. During the application and absorption 
of nitrogen, the transformations and losses that 
occur in the soil are caused by processes of 
mineralization and immobilization, nitrification 
and denitrification, leaching and volatilization 
[14,19,20]. 
 
In the quest to increase the efficiency of nitrogen 
fertilization, it is important to take into account all 
these factors. In addition, the history of the area, 
previous crop, weather conditions, soil type, crop 
extraction capacity, cultivation system, level of 
investment and crop management are also very 
important [21,22,6]. 
 
In the quest to increase the efficiency of nitrogen 
fertilization, it is important to take into account all 
these factors, in addition to the history of the 
area, previous crop, weather conditions, soil 
type, crop extraction capacity, cultivation system, 
level of investment and crop management 
[21,22,6]. 
 
Furthermore, according to Rodrigues et al. [22] 
the other factors that are alternatives to increase 
the absorption efficiency is the time of application 
and splitting of nitrogen fertilization, thus 
reducing its losses in the soil. 
 
The release of nitrogen gradually improves 
nitrogen absorption and ensures greater 
efficiency by not losing by volatilization or 
leaching, responding in the best way and being 
better absorbed by the plant [4,5,23]. 
 
The recovery of nitrogen spent by the plant with 
the application of nitrogen fertilizers is relative, as 
it depends on the volatilization of ammonia, 
leaching and nitrate denitrification, standing out 
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as a nutrient very susceptible to losses in the 
system [21,22]. Nitrogen fertilizers are very 
important, but the use of excessive amounts 
and/or shortages, depending on the nutrient 
source, can lead to soil degradation, acidification 
of the environment and base leaching [6,24]. 
 
Thus, nitrogen is considered one of the most 
important nutrients for crops, in addition to being 
the nutrient that has a great impact on 
production, requiring its proper application in the 
soil, with the necessary care to avoid losses in 
the soil. 
 

2.2 Nitrogen in Corn Crop 
 
For crop management, fertilization is essential, in 
order to meet the nutritional demand, and corn 
requires a large amount of nutrients, especially 
nitrogen [6,24]. 
 
In maize crops, nitrogen is the nutrient required 
in the greatest amount by the crop, being the 
limiting nutrient for grain yield and in the function 
of the plant's biochemical processes [12,22,24]. 
 
According to Rockenbach et al. [11] and Mortate 
et al. [7], approximately 80% of the total nitrogen 
that is absorbed by the corn crop occurs in the 
first 60 days of the cycle, and this is translocated 
from the reserve organs (mainly the leaves) to 
the grains. 
 
According to Batista et al. [6], several studies 
demonstrate positive effects of nitrogen 
fertilization in relation to yield, in addition to the 
application of nitrogen topdressing on corn grain 
yield. In the studies presented, the use of 80 kg 
ha-1 of nitrogen in topdressing is enough to 
present a statistical difference in the treatment 
without nitrogen fertilization, demonstrating that 
nitrogen has a great influence on productivity. 
 
In the work by Batista et al. [6] using isolated 
nitrogen and associated with humic/fulvic, 
obtained the results that the variables number of 
grains per row and number of grains per spike 
showed significant differences between the 
analyzed treatments, with higher averages 
observed in those that received topdressing 
nitrogen. This result demonstrates the 
importance that nitrogen has on corn yield 
components. 
 

In the work by Batista et al. [25] to evaluate the 
interference of plant densities and nitrogen 
doses, increasing the dose provided a linear 

increase in stem diameter, plant height, ear 
insertion height, 1000 grain mass and yield. The 
higher density resulted in a smaller stem 
diameter and number of grains per row, but it 
presented a higher plant stand, with a greater 
amount of ears and, consequently, higher grain 
yield, being suitable for the crop. 
 
In the work by Batista et al. [26] evaluating 
nitrogen fertilization levels and high sowing 
densities, higher values of number of ears per 
plant, number of grains per row, number of 
grains per ear, productivity per plant and per ear 
were observed in the lowest density. With the 
addition of nitrogen levels, the number of grains 
per ear increased, but the other variables were 
not influenced by the nutrient levels. 
 
In the work by Bernardi et al. [2], evaluating the 
height and number of leaves of maize plants with 
nitrogen doses, found results that the highest 
doses had the highest number of leaves and 
plant height in an equivalent way and the control 
(smallest dose) without nitrogen had the lowest 
plant height. 
 
In the work by Neumann et al. [16] with the 
objective of evaluating the productivity, the 
morphological and chemical composition, as well 
as the rate of disappearance of the dry matter of 
the corn silage cultivated under increasing levels 
of nitrogen topdressing, the results were 
obtained. nitrogen in coverage provided a lower 
number of dry leaves at harvest. 
 
In the work of Picazevicz et al. [24] in order to 
evaluate the isolated and combined effects of 
Azospirillum brasilense, Rhizobium tropici, 
molybdenum and nitrogen on corn growth, higher 
corn growth was observed due to nitrogen 
fertilization. 
 
In the work by Rockenbach et al. [11] with the 
objective of evaluating the components of corn 
production and yield as a function of Azospirillum 
doses. brasilense, associated with the 
application or not of nitrogen in topdressing, 
obtained the results that the highest dose of 
nitrogen in this work presented the highest plant 
height at 60 days, stem diameter, diameter, 
length and dry mass of ear, yield and mass of a 
thousand grains. 
 
Thus, as nitrogen is essential for plant 
metabolism, as it is linked to the synthesis of 
photoassimilates and other essential substances, 
it affects the number of grains per spike, 
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diameter, height, number of leaves (leaf area), 
growth, productivity and mass of a thousand 
grains, thus judging the results presented. 
 
In corn, among all nutrients, the most demanded 
is nitrogen, but nitrogen fertilization is the most 
burdensome to its cultivation and has the 
greatest influence on grain yield [21,24,19]. It is 
worth noting that the different hybrids and 
varieties of corn need different amounts of 
nitrogen, which varies according to their 
productive potential [22].  
 
In the work by Menezes et al. [9] evaluating the 
extraction of nitrogen by the corn crop with swine 
manure, the result was obtained that the 
extraction of primary macronutrients by the corn 
crop follows the following decreasing orders of 
absorption: potassium>nitrogen>phosphorus and 
nitrogen>potassium> phosphorus, respectively, 
for the vegetative and reproductive periods. 
 
Thus, the influence of nitrogen on corn crop 
productivity is noted, as nitrogen is essential for 
all plants, making up a large part of chemical and 
physical processes. Furthermore, it is important 
in the growth and development of crops, thus 
standing out as an essential nutrient for corn. 
 

2.4 Benefits of the Use of Nitrogen in 
Corn 

 
The use of nitrogen in the corn crop is linked to 
its productive potential, and it is essential to seek 
management strategies to meet the demand for 
nitrogen, with low cost and less environmental 
impact, in order to improve economic efficiency 
and preserve the environment, using - correctly 
with doses, times and from appropriate 
recommendations, avoiding excess nitrogen 
applied, losses and changes in the relationship 
between nutrients, contamination, excessive use 
of natural resources, among others [2,24,4,5,26]. 

 
The benefits of applying nutrients such as 
nitrogen to the soil, without excess or shortage, 
interfere with corn productivity and production, as 
they provide better performance and efficiency of 
the crop by generating a more favorable location 
for plant development without harming the 
relationship between the nutrients and no losses 
in the soil [22,24]. 

 
According to Rodrigues et al. [22] and Batista et 
al. [2] nitrogen has other benefits by influencing 
the initial growth of the corn crop, thus affecting 

the production of green mass, dry mass, stem 
diameter and plant height. 
 
Thus, nitrogen brings many benefits, being one 
of the solutions to maximize the production of 
biomass, as it is the nutrient responsible for 
increasing cell expansion, leading to the 
development of the aerial part of the plant and 
generating positive effects on physiological 
processes [24,27]. 
 
However, since it is a nutrient exported in greater 
quantities from the soil to the plant, in which it is 
translocated in large quantities to the grains, it 
has a great factor in the plant's productivity. 
Furthermore, leaves well supplied with nitrogen 
have a greater capacity to assimilate carbon 
dioxide and synthesize carbohydrates during 
photosynthesis [16,24]. 
 
Thus, nitrogen presents the various benefits 
presented, in addition to having great importance 
for plants, and consequently in corn, thus 
affecting, in a way, corn cultivation. Thus, with 
the emphasis of nitrogen in plants due to its great 
importance in the growth and development 
processes, the nitrogen of the corn crop in its 
productivity and need, and the benefits in relation 
to photosynthesis and other processes, it is 
noted that this nutrient brings many benefits to 
the corn crop. 
 

2.5 Importance of the use of Nitrogen in 
Corn Crop 

 

The corn crop is affected by many factors that 
contribute to low corn productivity, such as 
climate, genetic potential and nutrient 
management [9]. 
 

The use of nutrients as already presented is very 
important for the development of crops, in this 
case, the corn crop mainly demands nitrogen, 
resulting in a greater demand for nitrogen 
sources, seeking higher yields in corn crop 
[28,12]. 
 

In this way, in order to increase productivity, 
according to Menezes et al. [9], the supply of 
nutrients is needed, namely nitrogen and other 
nutrients, through soil fertilization, which can be 
from mineral or organic sources. 
 

From the benefits of nitrogen, from the use by 
the plant and in the corn crop, it is essential to 
apply nitrogen in the growth and development 
stages, to avoid the reduction of growth or 
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formation, helping to make it healthier and not 
being susceptible to climate, stresses, pests and 
diseases [13,28,29].  

 
In addition, it is noted that nitrogen is directly 
related to the increase in grain yield, which is an 
essential element in the cultivation of corn This is 
attributed to its importance during the chemical 
and physical processes of the plant, in 
photosynthesis, growth, development, grain 
development, reduced susceptibility to pests and 
diseases, among others [22,24].  

 
The nitrogen dynamics in the soil-plant system is 
very variable, being influenced by management, 
cultivation system, nutrient source and 
edaphoclimatic conditions. Thus, the effects of 
nitrogen on the plant can be variable, changing 
with dose, location, time and all factors related to 
nitrogen uptake in the plant [29,22].  

 
Several studies point to positive effects of 
nitrogen on yield components and corn grain 
yield, but the results may vary, with differences 
caused by particular conditions in each study 
site, such as climate, soil, precipitation, 
investment level, cultivation system and 
management culture [28,12,2].  

 
The importance of nitrogen is linked to its 
essentiality in the plant, its growth and 
development, chemical and physical 
composition, its use in the corn crop,                           
the benefits it provides, whether in terms                    
of mass gain, stem, photosynthesis, among 
others. 

 
Furthermore, studies have shown positive effects 
with nitrogen fertilization, such as the work by 
Portugal et al. [21] in which nitrogen                 
fertilization increased the mass of a thousand 
grains and crop yield, by Batista et al. [25] by 
increasing plant height, from Picazevicz et al. 
[30] increasing plant height, shoot, root and total 
dry mass, and Neumann et al. [16] in                 
reducing the number of dry leaves and 
increasing the levels of fibrous carbohydrates in 
the plant. 

 
Thus, the importance of nitrogen in the corn crop 
is noted, in addition to being important for plants 
in general, it stands out in the corn crop, due to 
its high demand by the corn plant. Thus, the 
application of nitrogen ensures its growth and 
development, providing benefits to the corn crop, 
impacting the final corn yield. 

3. CONCLUSION 
 
The corn crop is one of the most cultivated and 
has great importance in the food sector, and to 
ensure its supply, proper crop management must 
be carried out, especially the nitrogen fertilization 
that is required in large quantities by the crop. 
 
Nitrogen is important for plant development and 
composes several chemical and physical plant 
functions, being necessary in corn culture due to 
its importance for the plant, providing many 
benefits to the crop, increasing production 
components and presenting very good results 
with its use in corn cultivation. 
 

DISCLAIMER 
 
The products used for this research are 
commonly and predominantly used products in 
our area of research and country. There is 
absolutely no conflict of interest between the 
authors and producers of the products because 
we do not intend to use these products as an 
avenue for any litigation but for the advancement 
of knowledge. Also, the research was not funded 
by the producing company rather it was funded 
by personal efforts of the authors. 
 

COMPETING INTERESTS 
 

Authors have declared that no competing 
interests exist. 
 

REFERENCES 
 

1. Miranda PS, Moraes TR, Santos JR E.dos,  
Carvalho FD, Viana JP, Pérez-Maluf R. 
Silicon application in corn crop. Journal of 
Agro-environmental Sciences, Alta 
Floresta. 2018;16(1):1-6.  
Available:<https://periodicos.unemat.br/ind
ex.php/rcaa/article/download/1853/2525> 

2. Bernardi G, Marodin LG, Prai MD, Sordi A. 
Corn growth subjected to nitrogen 
applications. unoesc research and 
extension yearbook são miguel do oeste, 
são miguel do oeste. 2020;5.  
Available:<https://portalperiodicos.unoesc.
edu.br/apeusmo/article/view/25128/14803
> 

3. Guimarães LR, Ramos RJL, Mantovanelli 
BC, Mendes RF, Schossler TR, Petry MT, 
Earth LG, Weiler EB. Corn growth under 
nitrogen fertilization in a haplic cambisol. 
Educazônia Magazine, Humaitá. 
2019;23(2):205-216.  



 
 
 
 

Shimada et al.; JEAI, 43(8): 37-45, 2021; Article no.JEAI.74501 
 

 

 
43 

 

Available:<https://periodicos.ufam.edu.br/in
dex.php/educamazonia/article/view/6722/4
719> 

4. Ferreira EA, Paiva MCG, Pereira GAM, 
Oliveira MC, Silva E. de B. Phytosociology 
of weeds in maize crop subjected to 
application of nitrogen doses. Journal of 
Neotropical Agriculture, Cassilândia. 
2019;6(2):109-116.  
Available:<https://periodicosonline.uems.br
/index.php/agrineo/article/download/2710/2
991> 

5. Ferreira LL, Souza, BR. de.; Pereira AIA, 
Curvêlo CR. da S, Fernandes C. dos S, 
Dias N. da S, Birth EKÁ. of. Biostimulant 
and gradual release nitrogen on sorghum 
performance. Nativa Magazine, Sinop. 
2019;7(4):330-335.  
Available:<https://periodicoscientificos.ufmt
.br/ojs/index.php/nativa/article/view/6656/5
687> 

6. Batista VV, Adami PF, Ferreira ML, 
Giacomel CL, Silva JS, Oligini KF. 
Humic/fulvic acids and nitrogen on corn 
crop yield. Brazilian Journal of Biosystems 
Engineering, Tupã. 2018;12(3):257-267.  
Available:<https://seer.tupa.unesp.br/index
.php/BIOENG/article/view/690/381> 

7. Mortate RK, Birth EF, Gonçalves EG. de S, 
Lima MW. de P. Response of corn (Zea 
mays L.) to foliar and nitrogen soil 
fertilization. Journal of Neotropical 
Agriculture, Cassilândia. 2018;5(1):1-6.  
Available:<https://periodicosonline.uems.br
/index.php/agrineo/article/view/2202/2080> 

8. Amaral LA. Do, Ascari JP, Duarte WM, 
Mendes IRN, Santos E. da S, Julio 
OLL.de. Effect of agricultural gypsum 
doses on corn crop and soil chemical 
changes. Agrarian Magazine, Dourados. 
2017;10(35):31-41.  
Available:<https://ojs.ufgd.edu.br/index.ph
p/agrarian/article/view/4139/3688> 

9. Menezes JFS, Berti MP. da S, Junior VDV, 
Ribeiro R. de L, Berti CLF. Extraction and 
export of nitrogen, phosphorus and 
potassium by corn fertilized with swine 
manure. Journal of Neotropical Agriculture, 
Cassilândia. 2018;5(3):55-59.  
Available:<https://periodicosonline.uems.br
/index.php/agrineo/article/view/1645/2335> 

10. Cabral FL, Bastos AV, Teixeira MB, Silva 
EC. Da, Soares FAL, Santos LNS. Levels 
of mineral and organomineral phosphorus 
fertilization in corn crop. Brazilian Journal 
of Development, Curitiba. 
2020;6(6):36414-36426.  

Available:<https://www.brazilianjournals.co
m/index.php/BRJD/article/view/11486/9583
> 

11. Rockenbach MDA, Alvarez JWR, Fois 
DAF, Tiecher T, Karajallo JC, Trinidad SA. 
Efficiency of application of Azospirillum 
brasilense associated with nitrogen in corn 
crop. Acta Iguazu Magazine, Cascavel. 
2017;6(1):33-44,.  
Available:<http://saber.unioeste.br/index.p
hp/actaiguazu/article/download/16558/112
08> 

12. Coelho AE, Tochetto C, Turek TL, 
Michelon LH, Fioreze SL. Seed inoculation 
with Azospirillum brasilense in maize 
plants subjected to water restriction. 
Scientia Agraria Paranaensis, Marshal 
Cândido Rondon. 2017;16(2):186-192.  
Available:<https://www.researchgate.net/pr
ofile/Antonio-Coelho-
3/publication/319088375_INOCULACAO_
DE_SEMENTES_COM_Azospirillum_brasi
lense_EM_PLANTAS_DE_MILHO_SUBM
ETIDAS_A_DESTRICAO_HIDRICAO_HID
RICAO_DE_SEMENTES_COM_Azospirill
um_brasilense_EM_PLANTAS_DE_MILH
O_SUBMETIDAS_A_DESTRICAO_CA-
NESTRICAO_HIDRICAO_HIDRICA/1598c
861598c861598c1598c-4598c-
861598c1598c. MAIZE PLANTS-
SUBMITTED-TO-HYDRIC 
RESTRICTION.pdf> 

13. França SC, Oliveira AC de, Farias GA, 
Junior LFC, Silva VL. da. Nitrogen doses 
on yellow paluma guava rootstock growth. 
Scientia Agraria Magazine, Curitiba. 
2017;18(2):54-65.  
Available:<https://revistas.ufpr.br/agraria/ar
ticle/view/51345/32855> 

14. Oliveira RF. De, Silva ES. Da, Carmo ILG. 
da S, Neto JLLM, Medeiros RD. de, 
Abanto-Rodriguez C. Cover crops and 
nitrogen rates in watermelon cultivation in 
the savannah of Roraima, Brazil. Scientia 
Agropecuaria, Trujillo. 2018;9(4):477-484.  
Available:<http://www.scielo.org.pe/pdf/agr
o/v9n4/a02v9n4.pdf> 

15. Cardoso NRP, Fonseca AB.da, Fujiyama 
BS, Ramos JA, Júnior ML. da S. Effect of 
nitrogen doses on nodulation and biomass 
of soybean plants. Encyclopedia 
Biosphere, Goiânia. 2018;15(27):179-181.  
Available:<http://www.conhecer.org.br/enci
clop/2018a/agrar/efeito%20de%20doses.p
df> 

16. Neumann M, Horst EH, Souza AM de, 
Venancio BJ, Junior ESS, Karpinski RAK. 



 
 
 
 

Shimada et al.; JEAI, 43(8): 37-45, 2021; Article no.JEAI.74501 
 

 

 
44 

 

Evaluation of increasing doses of nitrogen 
in topdressing in corn for silage. Agrarian 
Magazine, Dourados. 2019;12(44):156-
164.  
Available:<https://ojs.ufgd.edu.br/index.ph
p/agrarian/article/download/7195/5320> 

17. Prado LFS, Costa CHM.da, Paz RB. de O, 
Moura B. de FS, Costa FL. Foliar silicate 
fertilization associated with nitrogen 
topdressing in upland rice. Magistra, Cruz 
das Almas. 2019;30:384-390.  
Available:<https://magistraonline.ufrb.edu.
br/index.php/magistra/article/download/690
/409> 

18. Silva PN de L, Souza LG.de, Redigolo 
MVN, Cardoso AII. Broccoli production as 
a function of nitrogen and potassium doses 
in seedling fertigation. Journal of 
Neotropical Agriculture, Cassilândia. 
2018;5(4):61-67.  
Available:<https://periodicosonline.uems.br
/index.php/agrineo/article/view/2448/2575> 

19. Gonçalves MC, Silva KC da, Oliveira C. E 
da S, Steiner F. Nitrogênio and 
Azospirillum brasilense in the initial 
development of sugarcane. Colloquium 
Agrariae, President Prudente. 
2020;16(2):72-81.  
Available:<https://journal.unoeste.br/index.
php/ca/article/view/3152/2970> 

20. Soares PPS, Mesquita NL, Almeida JR, 
Coutrim RL, Cairo PAR, Silva LD. Growth, 
root quality and nitrate reductase activity in 
radish plants subjected to doses of 
potassium and nitrogen sources. Scientia 
Plena, Saint Kitts. 2020;16(6):1-9.  
Available:<https://www.scientiaplena.org.br
/sp/article/view/5581/2293> 

21. Portugal JR, Arf O, Peres AR, Gitti D. de 
C, Garcia NFS. Coverage, nitrogen rates 
and inoculation with Azospirillum 
brasilense in corn in the Cerrado. Revista 
Ciência Agronômica, Fortaleza. 
2017;48(4):639-649.  
Available:<https://www.scielo.br/j/rca/a/sM
gZHsKFbkJKM9FRvkwHRgR/?format=pdf
&lang=pt>. 

22. Rodrigues FJ, Barcarol MA, Adams CR, 
Klein C, Berwanger AL. Agronomic 
efficiency of corn crop under different 
nitrogen sources in Roof. Unisciences, 
Londrina. 2018;22(2):66-70.  
Available:<https://uniciencias.pgsskroton.c
om.br/article/view/6284/4415> 

23. Alvarenga CF. de S, Silva EM.da, Nobre 
RG, Gheyi HR, Lima GS.de, Silva L. de A. 
Morphophysiology of acerola tree irrigated 

with saline water under combinations of 
nitrogen and potassium doses. Journal of 
Agricultural Sciences, Lisbon. 
2019;42(1):194-205.  
Available:<https://revistas.rcaap.pt/rca/artic
le/view/17044/13850> 

24. Picazevicz AAC, Shockness L. dos SF, 
Filho ALS, Birth IR, Maciel LD, Silva LR. 
Da, Costa GEE. Growth of Panicum 
maximum cv. Brs zuri in response to 
rhizobacteria and nitrogen. Brazilian 
Journal of Sustainable Agriculture, Viçosa. 
2020;10(1):33-37.  
Available:<https://periodicos.ufv.br/rbas/arti
cle/view/8865/5441> 

25. Batista VV, Oligini KF, Giaretta R, Rabelo 
PR, Adami PF, Link L. Plant density and 
nitrogen rates in off-season corn cultivation 
in Paraná. Agrarian Magazine, Dourados. 
2019;12(45):296-307.  
Available:<https://ojs.ufgd.edu.br/index.ph
p/agrarian/article/download/7485/5338> 

26. Batista VV, Adami PF, Oligini KF, Ruthes 
BES, Link L, Giaretta R. Nitrogen levels in 
corn second crop cultivation with high plant 
densities. Magazine on Agribusiness and 
Environment, Maringá. 2020;13(1):83-100.  
Available:<https://www.proquest.com/open
view/14df1e3534ad9c606791997a5d489c4
5/1?pq-origsite=gscholar&cbl=2032621> 

27. Costa JGJ.da, Gomes SP, Sousa GG, 
Conrado JA. de A, Albuquerque ALB, 
Pimentel PG, Rocha AC, Sousa HC. 
Growth and gas exchange in millet under 
different nitrogen rates and sources. 
Research, Society and Development, 
Vargem Grande Paulista. 2020;9(7):             
1-19.  
Available:<https://www.rsdjournal.org/index
.php/rsd/article/view/4988/4245> 

28. Ferreira JP, Nunes RF, Silva RB, Dal Bem 
EA, Garcia DP, Sabundjian MT, Souza 
FML.de. Azospirillum Brasilense via foliar 
and nitrogen rates in topdressing in wheat 
crop in the region of Itapeva-SP. Brazilian 
Journal of Biosystems Engineering, Tupã. 
2017;11(2):154-163.  
Available:<https://seer.tupa.unesp.br/index
.php/BIOENG/article/view/516/328> 

29. Santos DM. da S, Bush A, Silva ER. Da, 
Zuffo AM, Steiner F. Nitrogen and 
molybdenum fixing bacteria in peanut 
cultivation in Cerrado soil. Journal of 
Neotropical Agriculture, Cassilândia. 
2017;4(1):84-92.  
Available:<https://periodicosonline.uems.br
/index.php/agrineo/article/view/2165/1800> 



 
 
 
 

Shimada et al.; JEAI, 43(8): 37-45, 2021; Article no.JEAI.74501 
 

 

 
45 

 

30. Picazevicz AAC, Kusdra JF, Moreno A. de 
L. Corn growth in response to 
rhizobacteria, molybdenum and       
nitrogen. Ibero-American Journal of 
Environmental Sciences, Aracaju. 
2019;10(4):167-174.  

Available:<http://sustenere.co/index.php/ric
a/article/view/CBPC2179-
6858.2019.004.0013/1684> 
 

_________________________________________________________________________________ 
© 2021 Shimada et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 

 
 

Peer-review history: 
The peer review history for this paper can be accessed here: 

https://www.sdiarticle4.com/review-history/74501 

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

