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ABSTRACT

The objective of this study was to evaluate the Azospirillum brasilense effect associated with the
nitrogen fertilization and inoculation systems in maize. Treatments sown in season and off-season were
distributed in randomized blocks with factorial arrangement 2x2x2 + 1, with the strains Abv5 + Abv6
(commercial inoculant) and MAY1, inoculating the seed and in the groove, presence and absence of
nitrogen fertilization + control. The following evaluations were carried out in the season and the off-
season sowing: number of grains per ear, total number of ears, grain mass per ear, mass of 100 grains,
nitrogen content in grains and productivity. In season, the number of grains per ear with Abv5 + Abv6
and MAY 1 were 42 and 40% higher, respectively, compared to the control. The highest number of ears
with Abvb + Abv6 was 57037 and 48148, respectively, for seed application, without N and application
in the groove, with N. With use of MAY1 were obtained 53333 and 50370 ears ha™, respectively, for the
application in the seed, without and with N. The highest mass of grain per ear (185 g) was obtained by
application of MAY1 in the groove, with N. In off-season, the treatment with MAY1 in the seed, without
N, presented the highest number of grains per ear, reaching 634 units. The use of the MAY1 strain
inoculated in the seed, with the use of N, resulted in an increase in grain yield of maize harvests reaching
6819 kg hal. Both Abv5 + Abv6 strain did not result in increased maize grain yield, reaching an average
of 5682 kg ha™. In addition, the use of any strain studied did not result in increased of maize grain yield

when submitted to groove application, obtaining on average 5648 kg ha.
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INOCULACAO DE Azospirillum brasilense E MANEJO DA ADUBACAO NITROGENADA NA
CULTURA DO MILHO

RESUMO

O objetivo deste trabalho foi avaliar o efeito de Azospirillum brasilense associado a adubac¢éo
nitrogenada e sistemas de inoculagéo na cultura do milho. Os tratamentos, semeados em safra e safrinha,
foram distribuidos em blocos ao acaso com arranjo fatorial 2x2x2 + 1, com as estirpes Abv5 + Abv6
(inoculante comercial) e MAY1, inoculacdo na semente e no sulco, presenca e auséncia de adubacgéo
nitrogenada + testemunha. Foram realizadas as seguintes avaliacbes em semeadura de safra e safrinha:
namero de graos por espiga, nimero total de espigas, massa de grdos por espiga, massa de 100 graos,
teor de nitrogénio nos gréos e produtividade. Na safra, o nimero de graos por espiga com Abv5 + Abv6
e MAY1 foram 42 e 40% maiores, respectivamente, comparados ao controle. O maior nimero de espigas
com Abv5 + Abv6 foi de 57037 e 48148, respectivamente, para a aplicacdo na semente, sem N e
aplicagdo no sulco com N. Com uso de MAY1 foram obtidas 53333 e 50370 espigas ha?,
respectivamente, para a aplicacdo na semente, sem e com N. A maior massa de graos por espiga (185 g)
foi obtida com aplicacdo de MAY'1 no sulco, com N. Em safrinha, o tratamento com MAY 1 na semente,
sem N, apresentou maior nimero de gréos por espiga, chegando a 634 unidades. A utilizacdo da estirpe
MAY1 inoculada na semente, com uso de N, proporcionou aumento na produtividade de gréos de milho
safra, atingindo 6819 kg ha™. O uso das estirpes Abv5 + Abv6 ndo resultou em aumento da produtividade
de grdos de milho, atingindo na média 5682 kg ha™. Também o uso de qualquer estirpe estudada ndo
resultou em aumento de produtividade de grdo de milho quando aplicado via sulco, obtendo na média
5648 kg ha™.

Palavras-chave: Fixacdo bioldgica nitrogénio, bactérias diazotréficas, Zea mays

INTRODUCTION

Brazil occupies the third position in the world ranking of maize production, behind USA and
China, reach a cultivated area of 17.6 million hectares on the harvest 2016/2017 (USDA, 2017). Consider
the production sum of the first and second harvest Brazil has reached 97.8 million tons, with a mean
productivity of 5.6 t ha™ for both harvest (CONAB, 2018). The maize sowing is conducted twice during

the year, while that in the center-west region of Brazil, the first harvest is sown between November and
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December and the second one from January to April, generally after the early-season soybean (CRUZ et
al., 2010).

The frequent occurrence of dry periods in the cerrado region (MARTINS et al., 2015), reaching
especially the maize second harvest sown, can reduce the transpiration rate of this plants, resulting in
lower N absorption and others nutrients. Furthermore, according to Saikia and Jain (2007), the tropical
regions soils are poor in N and the fertilization harnessing stays around 50% only, allies to high costs,
has directed the research to natural fixation. For high yields of corn grains, the costs of this nutrient are
high, depending on the amount required by the crop. Farinelli and Lemos (2012) obtained maximum
yields of corn grain with dose of 151 kg ha™ of N.

In this way, the plant growth promoting bacteria use can build a strategy capable to improve the
obtaining of N in the fertilizers and reduce the environmental risks due fertilization (OWEN et al, 2015;
HERRERA et al., 2016). These bacteria are able to realize activities like the biological fixation of
nitrogen (BFN), enhancement of the adventitious roots growing, and the increase of the activity of
reductase of the nitrate (CASSAN et al., 2008).

Among the species of microorganisms that realize the nitrogen fixation on the grasses roots, the
Azospirillum brasilense bacteria is the most studied for inoculation of grasses in the field, with success
(FERREIRA et al, 2013; HUNGRIA et al, 2016) and is being recommended by many researchers in
Brazil (HUNGRIA, 2011; ARAUJO et al., 2014; QUADROS et al., 2014). These microorganisms
possess free life, with high competitiveness in the colonization period, using N, ammonia, nitrate, nitrite,
amino acids and molecular nitrogen as source.

The use of inoculants based on Azospirillum brasilense on the maize culture still facing obstacles
due to the inconsistency of the researches results, that may vary according to some factors like the utilized
cultivar, soil and climate conditions, methods and conditions of the field experiments, among others
(FIORI et al, 2010).

Thus, the objective of this work was to evaluate the effects of Azospirillum brasilense associated

to the nitrogen fertilization and inoculation systems on the maize culture.

MATERIAL AND METHODS
The experiments were conducted in the agricultural year of 2014/2015 during the season and off-
season period, at the municipality of Chapadao do Sul, in the state of Mato Grosso do Sul, Brazil, in

experimental area of the Federal University of Mato Grosso do Sul situated at 18° 46 17,8” latitude
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south, 52°37° 27,7 longitude west and altitude of 813 m. The climate of the region is classified as humid
tropical with dry winter and rainy summer, mean temperature varying between 13°C and 28°C and annual
mean precipitation of 1.850 mm (CUNHA et al., 2013). During the conduction of the experiment the data
of rainfall and temperature of the place were obtained (Figure 1).
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Figure 1. Precipitation and average temperature during the experiment. Chapadao do Sul, 2014/15

The soil of the experimental area is classified as dystrophic Red Latosol, with clayey texture,
according to the Brazilian system of soil classification (SANTOS et al., 2013). The chemical analysis of
the layer of 0,00-0,20 m corresponds to the following values: pH: 4,7 in CaCl,; MO: 29,5 g dm3; P: 11,
6 mg dm?; K: 0,26 cmol. dm?; Ca: 2,3 cmole. dm3; Mg: 0,5 cmole dm?; CTC: 8,4 cmol. dm™; and V:
36,6%. for raise the base saturation to 50% the liming was conducted, according to Souza e Lobato (2004)
recommendations. The season and off-season sowing was conducted by manual form, the season being
conducted on November 21%, 2014 and the off-season on February 27", 2015. The application of P and
K in the base followed the recommendations of Souza and Lobato (2004), with 100 kg P.Os ha™ and 50
kg K20 ha for sowing in the season and 80 kg P-Os ha™* and 40 kg KO ha* for the sowing in the off-
season.

The experimental plot adopted was with random blocks, with three repetitions, in factorial scheme
2x2x2+1 (additional control treatment), the treatments being constituted by combinations of absence and
presence of nitrogen fertilization, two strains of growth promoting bacteria and their application in seeds
inoculation and groove pulverization.
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The N dosage for maize culture was 200 kg ha™* of N on total, being applied 20 kg ha™ of N on
sowing and 180 kg ha™ of N on the cover (season period) and 70 kg ha* of total N being 10 kg ha of N
applied on sowing and 60 kg ha™* of N on cover (off-season period). The N doses used were based on the
de Souza e Lobato (2004) recommendations, considering the grain yield expectations for each cultivation
period.

The growth promoter bacteria were obtained by the commercial inoculant Masterfix containing
the bacteria of the species Azospirillum brasilense, strains Abvs and Abv6 (with 2x108 cells/mL) and
inoculant containing the bacteria of the species A. brasiliense, strain MAY1 (with 2x10% cells/mL)
isolated from the grass Hymenachene amplexicaulis which grows naturally on the sub-region of
Nhecolandia Pantanal Sul Mato-grossense (SOUZA et al., 2017). This strain was used for presenting
high production of indol acetic acid in vitro (1038,61 pM). The strain isolation was carried out in the
Microbiology and Molecular Biology laboratory in the Mato Grosso do Sul Federal University, campus
of Pantanal.

The combination of the three factors studied and the control in additional treatment resulted in
nine treatments for season: 1) 100 mL ha™ of commercial A. brasilense + inoculation on seed; 2) 300 mL
ha?l of commercial A. brasilense + groove pulverization; 3) 100 mL ha? of A. brasilense MAY1 +
inoculation on seed; 4) 300 mL ha of A. brasilense MAY1 + pulverization on groove; 5) 20 kg ha* of
N on sowing + 180 kg ha* of N on cover + 100 mL ha* of commercial A. brasilense + inoculation on
seed; 6) 20 kg ha of N on sowing + 180 kg ha™* of N on cover + 300 mL ha of commercial A. brasilense
+ pulverization on groove; 7) 20 kg ha* of N on sowing + 180 kg ha* of N on cover + 100 mL ha* of A.
brasilense MAY'1 + inoculation on seed; 8) 20kg ha® of N on sowing + 180 kg ha* of N on cover + 300
mL ha? of A. brasilense MAY1, pulverization on groove; 9) Control.

For the off-season period, there was kept the same conditions of the treatments, however with the
nitrogen fertilization on the dosage of 70 kg ha* of total N distributed in 10 kg ha™ on sowing and 60 kg
ha™* of N on cover.

The maize hybrid utilized on the first season period was P2830H, which has a super-early cycle.
For the off-season the maize hybrid utilized was CD384Hx with early cycle, in which both materials are
indicated for plantation in first and second season, in areas of Chapaddo do Sul. The experimental plots
were composed by five lines with 5 m of length, with spacing of 0,45 m between them and three seeds

per meter, aiming at a density of 66.666 plants per hectare.
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For the inoculant preparation, the bacterial isolate MAY 1 was grown by Dygs for 24 hours, under
constant agitation of 100 rpm at 30°C. To verify the presence of contaminants, parts of 20 pL of the
cultivation were transferred and grown on a period of 3 to 5 days in NFb semi-solid environment, this
one being semi-specific for Azospirillum spp. Afterwards, it was placed in solid potato environment for
verification of the type of colony characteristic of Azospirillum spp.

The seed inoculations were conducted at the moment of sowing, in which the seeds were packed
in plastic bags with volume of 300 mL ha™ of the commercial inoculant and agitated until its complete
homogenization. It was made likewise the treatments containing the MAY 1 isolate utilizing a part of 100
mL ha™. For the pulverization of the groove, it was utilized manual pump with flow of 180 L ha?, in
which there was applied the same volume of inoculant directly on the seeds and afterwards the groove
was closed. For the nitrogen containing treatments, there was applied 20 kg ha™ of N utilizing the urea
as source of N (45% of N) on the sowing moment.

The maize topdressing fertilization was conducted between V4 and V5 phenological state. To
maize sowing in season, the topdressing fertilization on dosage of 180 kg ha™ of N occurred in December
16™, 2014, 25 days after sow, while to the maize sowing off-season, on the fertilization dosage of 60 kg
ha* of N occurred in March 27", 2015, 28 days after sow, both utilizing urea as source of N (45% of N),
manually applied on the soil surface, without incorporation.

During the season period, there was conducted only one application for the phytosanitary control
of weed with products based on the active ingredients Atrazina 2,0 L ha™ + Tembotriona 0,240 L ha?,
and for control of caterpillars there was utilized the Metomil 0,5 L ha ingredient. For the off-season,
there was conducted two applications, one identical to the season period and the other utilizing the
products: Azoxitrobina+Ciproconazol 0,125 L ha* + Mancozeb 1,5 kg ha* +Flubendiamida 0,80 L ha™.

The following evaluations were conducted: number of grains per ear, total ear number, grain mass
per ear, 100-grain mass, nitrogen level on the grains and productivity.

The harvest of the season-maize and of the off-season maize was conducted manually on April
20" and July 10™ of 2015, respectively, with five ears being randomly selected from the useful area for
evaluation of the following variables: grain mass per ears, number of grains per ear and 100-grain mass.
Also, there was done the counting of the number of ears produced on the useful area of each part.

The data of productivity were obtained by mechanic trail and the weighing of the estimated grain

in kg ha* with corrected humidity to 13%. For the analysis of the total nitrogen level on the grains, there
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was separated a sample of grains from each part for realization of the milling, sulfuric digestion,
distillation and titration (K-jeldahl), method adapted by Galvani e Gaertner (2006).

The data obtained were submitted to the variance analysis by F test and the means compared by
the Tukey and Dunnet test, both at 5% of significance, utilizing the software SISVAR (FERREIRA,
2014).

RESULTS AND DISCUSSION

On the season period, the variable number of grains per ear did not presented difference between
the evaluated treatments. For the number of grains per ear, the control presented lesser yield regarding
all of the other treatments (Table 1).

Table 1. Number of grains per ear (NGE), number of total ears (NET) and grain mass per ear (MGE)
during the season period, Chapadao do Sul, MS, 2014/15

NGE (n°) NET (n°) MGE (g)
Treatments BACTERIA
Azosp. Azosp. Azosp. Az0sp. Azosp. Azosp.
commercial MAY1 commercial MAY1 commercial MAY1

No N + Seed 575" (a)  499™ (a)  48148™(a) 53333 (a) 129bA (b) 144bA (a)
No N + Groove  606™ (a) 539™ (a)  44444™(b)  45926™(b) 167 aA(a) 136bB (b)
With N+ Seed  615™ (a) 586™ (a)  45926™(b) 50370™ (a) 157 aA(a)  146bA (a)
With N +

Groove 552" (a)  663™(a)  57037"(a) 47407"(b) 132bB (b)  185aA (b)
Control 537(b) 537(b) 37037(b)  37037(h) 162(a) 162(a)
CV (%) 75 9,0 6,1

Means followed by same lower cases in the columns and capital case on lines, do not differ by the Tukey test at 5% of
probability; "™ — non-significant; means followed by same letters between parenthesis on the column do not differ by the
Dunnett test at 5% of probability; CV — coefficient of variation.

For total number of ears, the Abv5 + Abv6 strain use, result high inoculation values in seeds
without N and groove application with N. Those treatments result in average values 16.4% higher than
the other treatments and 42.0% higher than the control. With the MAY1 strain use, the high values were
observed in treatments with seeds inoculation, both for application of N and without application of N.
Those treatments result an average increase of 11.1% on the number of total ears when compare to the
others treatments and e 40.0% higher than the control. For grain mass per ear, treatments did not result
in the increasing averages when compared to control, but with the Abv5 + Abv6 strains use, the seed

inoculation without N use and the groove application with N, result average losses of 24.1% in the grain
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mass. With the MAY1 strain, the grain mass average losses was14.1 to all treatments, except in the
bacteria groove application with N.

The Abv5 + Abv6 strains groove application, without N increase 22.8% in the grain mass per ear,
when compared to MAY1 strain. To bacteria groove application with N, the MAY1 strain provided gain
of 40.1% in the grain mass per ear when compared to Abv5 + Abv6 strain use (Table 1).

For the off-season, the number of grains per ear, number of total ears and grain mass per ear
presented non-significant results when compared to the treatments. Comparing it to the control, the only
treatment that presented difference regarding the number of grains per ear was the one without nitrogen
fertilization with inoculation of the strain MAY1 on the seed. This treatment provides average increase
in the number of grains per ear of 17.3% compare to the others treatments and 28.1% compared to control
(Table 2).

Table 2. Number of grains per ear (NGE), number of total ears (NET) and grain mass per ear (MGE)
during the off-season period, Chapadao do Sul, MS, 2014/15

NGE (n°) NET (n°) MGE (g)
Treatments BACTERIA
Azosp. Azosp. Azosp. Az0sp. Azosp. Azosp.
commercial MAY1 commercial MAY1 commercial MAY1
No N + Seed 536 ™ (b) 634" (a) 55556 ") 57778 "ns () 112 ns(s) ggns(ns)

No N+ Groove  520™(b)  549"™(b)  55556™(") 562969 101" 7815 (ns)
With N + Seed ~ 537"™(b) ~ 497™(b) 60741 57037 115MM) g7 ")
With N +

Groove 522(b)  575™(b) 54815 50370m(MS)  ggns(ny 86" (9
Control 495(b) 495(h) 57037 57037™9  104™™  104™™)
CV (%) 8,9 8,4 9,3

Means followed by the same lower cases on the columns and capital case on lines, do not differ by Tukey test at 5% of
probability; "™ — non-significant; means followed by same letters between parenthesis on the column do not differ by Dunnett
test at 5% of probability of CV — coefficient of variation.

At the beginning of the studies with Azospirillum, it was believed that the positive results obtained
in works conducted were essentially derived from the biological fixation of the atmospheric nitrogen
(DOBBELAERE et al., 2001). However, posterior studies related that the positive results provided by
these microorganisms were also derived from the morphological and physiological alterations on the
plants roots and plants with inoculation, which resulted in a higher absorption of water and nutrients
(SPAEPEN; VANDERLEYDEN, 2011; HUNGRIA et al., 2016; MARTINS et al., 2017).
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The high level of organic matter present on the soil (29.5 g dm=) may have interfered on the
observed results, providing the necessary nutrients for the expressivity of the results, improving its
characteristics of aeration, better retention and hydrological storage, besides the physicochemical
properties of the soil, providing a higher cation exchange capacity of the soil (CeEC) and also
contributing for the survival of the microbiota present on the soil (FIGUEIREDO et al, 2008). This is a
soil inherent condition founded in the commercial planting. It noted for number of grains per ear, number
of total ears and grain mass per ear variables, discrepancy results, mainly in season. According to
Bartchechen et al. (2010) the results discrepancy obtained with Azospirillum in the maize crop, which
may vary according to the hybrid used, with climatic conditions and methodology used in the research.
For the productivity on the season period, the treatment with nitrogen fertilization inoculated with the
strain MAY'1 on the seed presented a higher production of grains. For the 100-grain mass and nitrogen
level on the grains, the treatments present non-significant results (Table 3).

Table 3. Productivity of the maize (PROD), 100-grain mass (MCG) and nitrogen level on grains (TNG)
during the season period, Chapadéo do Sul, MS, 2014/15

MCG (g°) TNG (%) PROD (kg ha®)
Treatments BACTERIA
Azosp. Azosp. Azosp. Azosp. Azosp. Azosp.
commercial MAY1 commercial MAY1 commercial MAY1
No N + Seed 30.26 ™™ 29770 2.46™ () 2.62™ () 5155aA(a)  5307bA(a)

No N + Groove 30.01 ™(™  28.46™M) 2.52m 2.37™ ™ 5107aA(a)  5267bA(a)
With N + Seed 30.56 ™M) 29.77™® 2.49™ ™ 2.62™ ™ 6063aB (a) 6819aA(b)
With N + Groove ~ 30.52 ™™ 32,94 ") 2.76™ ™ 2.72™ 6404aA(a)  5815bA(a)
Control 3.93 ™) 3.93 ™) 2.57 ™ 257 5063(a) 5063(a)
CV (%) 5.37 3.52 10.47
Means followed by same lower case on the columns and capital case on lines, do not differ by the Tukey test at 5% of
probability; "™ — non-significant; means followed by same letters between parenthesis on the column do not differ by the
Dunnett test at 5% of probability CV — coefficient of variation.

On the off-season, when analyzing the productivity of the treatments regarding the control, the
treatment without nitrogen fertilization with application of the strain MAY1 on the groove present
inferior result to it, besides presenting difference from the other treatments. For the nitrogen level on
grains, the control did not differ of the treatments without nitrogen with pulverization both of the strains
Abv5 + Abv6 and MAY1 on the groove and of the treatment with nitrogen fertilization with pulverization
of the strain Abvb + Abv6 on the groove. The other analyzed variables presented non-significant results
(Table 4).
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Table 4. Productivity of the maize (PROD), 100-grain mass (MCG) and nitrogen level on the grains

(TNG) during the off-season period, Chapaddo do Sul, MS, 2014/15

MCG (g°) TNG (%) PROD (kg ha?)
Treatments BACTERIA
Azosp. Azosp. Azosp. Azosp. Azosp. Azosp.

commercial MAY1  commercial MAY1  commercial MAY1
No N + Seed 21.91m09 1987 ™M) 284™ () 2.76™(b)  4193™(a) 2459 "(a)
No N +
Groove 21.76™ (M) 18.68™(M) 2521 (3)  253"(a) 3504"(a) 2011 ™(b)
With N + Seed  22.13™(™)  18.94™ (9  2.83"(h)  2.70"(b) 3800 ™(a) 3804 ™(a)
With N +
Groove 21.50™ M) 22.10"™)  264™ (@)  2.69™(b) 3563 ™(a) 3563 "(a)
Control 19.10™ 19,10 (™ 2.27 (a) 2.27 () 3356(a) 3356(a)
CV (%) 8.62 6.37 12.57

Means followed by same lower cases on the columns and capital case on lines, do not differ by the Tukey test at 5% of
probability; "™ —non-significant; means followed by same letter between parenthesis on the column do not differ by the Dunnett
test at 5% of probability CV — coefficient of variation.

There was an increase on the productivity when the treatments were compared with presence or
absence of nitrogen fertilization, both being associated with Azospirillum brasilense. For the season
period, the increase was of 1066 kg ha, with gain equivalent to 20% on the production with the use of
nitrogen fertilization. On the off-season, the treatments presented increase of 640 kg ha, which represents
21% of the rise on the productivity with the use of fertilization.

In a common way, the use of Azospirillum brasilense associated or not with the nitrogen
fertilization presented results of good productivity. Even without the utilization of the nitrogen
fertilization, the treatments with the strains Abv5 + Abv6 could reach good production regarding the
treatments with use of nitrogen fertilization.

Regarding the inoculation system seed and groove, the results showed similarity with each other,
indicating that the other Azospirillum brasilense application methods different from traditional seed
inoculation can be used. Fukami et al (2016), got the same results when studying the soil surface and
foliar application of this bacteria.

According to Kappes et al. (2014), the 100-grain mass expression is a characteristic that may be
influenced by the genotype, by the nutrient availability and by the climatic conditions during the grain
filling stage.

The nitrogen levels on inoculated plants with action combined with the diazotrophic bacteria are

also related by other authors, which can be consequence of the growth promotion mechanisms, which
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can improve the capacity of the plants of absorbing nitrogen and fostering the productivity growth
(DOBBELAERE et al., 2001). The results with the use of the strain MAY1 corroborates with this
affirmation once it presents, according to Souza et al. (2017), high phytormonium AIA production and
this hormone, according to Spaepen e Vanderleyden (2015); Martins et al. (2017) can provide an increase
of the plant root system, which will explore greater soil area favoring the absorption of water and
nutrients present in the midst, helping in the good development of the plant and reflecting positively on
grain yield. Still, according to Martins et al. (2017), the growth-promoting bacteria can improve the
conversion of nitrogen fertilizer, which is an expensive input, in grain production, reducing
environmental problems resulting from the inefficient use of synthetic nitrogen fertilizer by maize.

Some authors relate positive results with the use of Azospirillum like Cavallet et al. (2000),
without strain identification and Hungria et al. (2010), using Abvl, Abv2, Abv4, Abv5, Abv6, Abv7 e
Abv8 strain, who obtained gains of productivity on the order of 17% and 9% respectively, with the use
of the bacteria Azospirillum spp. in maize associated with fertilization. Similar results were also found
by Kappes et al. (2011) and Braccini et al. (2012), who observed increase on the productivity with the
treatments with inoculation.

The results preset on the literature of the effects of the use of Azospirillum regarding the
agronomic performance on maize culture still fairly variable (BARTCHECHEN et al., 2010). According
to Duarte et al. (2012), the effects of the nitrogen fertilization with the use combined of the inoculation
with Azospirillum on the nutrition and productivity on the maize culture is related to the utilized cultivar,
besides the current soil and climate conditions.

This experiment, sought an alternative way of using the A. brasilense, with the groove application,
process that avoids the direct contact of the bacteria with the chemicals used in the seeds treatment for a
longer time, however, according to Bashan e Holguin (1995); Bartchechen et al (2010), the survival on
soil of the inoculated bacteria is essential for the success of the inoculation, varying according to the type
of soil, climate and plant conditions. Therefore, according with Roesch et al. (2007) the isolation of
microorganisms and the selection of bacterial characteristics which provides beneficial effects on plants,
besides competitive strains are important steps for optimizing yield raise on cultures and enhance the
sustainability of the ecosystem.

Also, in this experiment, the MAY1 strain use who show high indo acetic production (SOUZA et
al., 2017) important in the search for productive increments in the maize crop, this occurs because

according to Hungria (2011), for an interaction between plant and bacteria happen, is indispensable the
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use of selected strains of A. brasilense in order to compose the inoculant, for the occurrence of positive
effect on the agronomic variables on maize culture. In a work conducted by Santos et al. (2014) it was
possible to realize the isolation of 30 strains present in plants of maize, in which two strains presented a
good production of indo acetic acid and four strains with good production of activity of nitrogenase,
showing itself with high potential for use in inoculations on maize plants.

CONCLUSIONS

The use of inoculants with the strains Abv5 + Abv6 and MAY1, inoculated on the seeds and on
the groove on the absence of nitrogen fertilization increases the grain mass per ear in season maize
culture.

The MAY1 strain seed inoculation with N use provided productivity increase in the maize grain
season.

Both Abv5 + Abv6 strain did not result in increased maize grain yield. In addition, the use of any
strain studied did not result in increased of maize grain yield when submitted to groove application.

For maize off-season, only the number of grains per ear was benefited with The MAY1 strain

seed inoculation without N use.
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